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APPENDIX A

APPENDIX Al: SUMMARY OF FEDERAL ARARS AND GUIDANCE MATERIALS

Archeological and Historical Preservation Act, 40 CFR 6.301(c)

This law establishes procedures to provide for preservation of historical and
archeological data which might be destroyed through alteration of terrain as a result
of a Federal construction project or a Federally licensed activity or program. To
comply with this law, a determination should be made that no historical or
archeological data would be disturbed because of activity associated with remedial
investigation or actions at a site.

Clean Air Act (CAA), National Ambient Air Quality Standards; 40 CFR Part 50
Part A

Site remediation activities must comply with the National Ambient Air Quality
Standards (NAAQS) The most relevant pollutant standard is for particulate matter
less than 10 microns in size (PMlo) outlined in 40 CFR Section 50.6. The PM,,
standard for a 24-hour period is 150 micrograms per cubic meter (p,g/m ) of air, not
to be exceeded more than once a year. The PM,, standard is based on the
detrimental effects of particulate matter to the lungs. Remedial construction
activities such as excavation will need to ensure compliance with the PM,, standard.
NAAQS for the six criteria pollutants are listed below:

Natmnal Ambxent Air Quahty Standards

| Criteria Pollutant Standards

§ Carbon Monoxide Maximum 1-hr concentration not to be exceeded more than
once per year - 35 ppm

Maximum 8-hr concentration not to be exceeded more than
once per year - 9 ppm

Lead Maximum quarterly arithmetic mean - 1.5 ug/m?
Nitrogen Dioxide Annual arithmetic mean - 53 ug/m?
W0039213.M80 6853-12
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National Ambient Air Quality Standards

Criteria Pollutant Standards

PM,, . 24-hr average concentration not to be exceeded more than
once per year - 150 ug/m?

Expected annual arithmetic mean concentration - 50 ug/m?

Ozone Daily maximum 1-hr concentration, not to be exceeded more
: than one day per year - 0.12 ppm

1 Sulfur Annual Arithmetic Mean - 0.03 ppm

Maximum 24-hr concentration not to be exceeded more than
once per year - 0.14 ppm

Secondary standard: Maximum 3-hr concentration not to be
exceeded more than once per year - 0.5 ppm

The attainment and maintenance of primary and secondary standards are required
to protect public health and welfare (wildlife, climate, recreation, transportation, and
economic values). The principal application of these standards is during remedial
activities resulting in exposures through dust and vapors. NAAQSs do not apply
directly to source-specific emissions limitations. Instead, the State translates the
emission limitations into source-specific limitations through State Implementation
Plans (SIPs), discussed in 40 CFR Part 52, Subpart YY - Wisconsin.

CAA, Prevention of Significant Deterioration Requirements; 40 CFR Part 52.21

This regulation established requirements for "major sources” of emissions in air
control attainment areas (as opposed to non-attainment areas). Major sources for
attainment are defined as a source which either emits 250 tons/year (tpy) of any
regulated pollutant, or if the site has facility, such as an incinerator or chemical
processing plant, which emits 100 or more tpy of a regulated pollutant. Attainment
areas are those regions of the country that are designated as being in compliance
with the NAAQS priority pollutants. Air emission requirements may vary depending
upon whether the area in which the source is located is an attainment or a non-

WUD039213.M80 6853-12
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attainment area. Non-attainment areas are those parts of the country where
compliance has not been attained for one or several criteria pollutants. Sauk county,
in which Badger Army Ammunition Plant (BAAP) is located, is designated as an
attainment area for all regulated air pollutants.

Because of the location of the facility within an attainment area, Prevention of
Significant Deterioration (PSD) regulations apply. The PSD regulations classify PSD
areas as either Class I, Class II, or Class III. The classification of a particular area
within a state is established within the SIP. Significant deterioration is said to occur
when the amount of the new pollution exceeds the maximum allowable increment for
the applicable class. The allowable increments are listed in the table below.

ALLOWABLE PSD INCREMENTS
(micrograms per cubic meter)

Class 1 Class 11 Class II1
Sulfur Dioxide
annual 2 20 40
24-hour 5 91 182
3-hour . 25 512 700
Total Suspended
Particulate Matter (TSP)
annual 5 19 37
24-hour 10 37 75

The PSD requirements are implemented through a pre-construction review process.
The review process requires that affected sources comply with NAAQS and that an
emission limit that reflects the installation and operation of Best Available Control
Technology (BACT) is established. PSD permit regulations also require an ambient
impact analysis to demonstrate the impact of the new source or modification on
compliance with the NAAQS. It may be possible to demonstrate compliance by
showing that impacts on air quality of the proposed source are below the significant
ambient concentrations established by USEPA and shown in the following table,
adapted from 40 CFR Part 52.21(i)(8)(i).

W0029213.M80 6853-12
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Pollutant

Concentration
(micrograms per cubic meter)

Carbon Monoxide

575 (8-hour average)

Nitrogen Dioxide

14  (annual average)

| Particulate Matter

10 TSP (24-hour average)
10  PM,, (24-hour average)

| Sulfur Dioxide

13 (24-hour average)

Lead 0.1 (3-month average)
Mercury 0.25 (24-month average)
Beryllium 0.001 (24-hour average)

Fluorides

0.25 (24-month average)

o

Vinyl Chloride

1S  (24-hour average)

Total Reduced Sulfur

10  (1-hour average)

| Hydrogen Sulfide

0.2 (1-hour average)

| Reduced Sulfur Compounds

10  (1-hour average)

CAA, State Implementation Plans; 40 CFR Part 52, Subpart YY - Wisconsin

The SIP for Wisconsin implements requirements established by the CAA. The
Wisconsin SIP is composed of citations of the State air regulations, which are at least
as stringent as the CAA requirements. The SIP also divides the state into Air
Quality Control Regions and assigns PSD classifications for each region. The SIP is
both Federally enforceable and a potential Federal Applicable or Relevant and

Appropriate Requirement (ARAR).

W0039213.M80
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CAA, New Source Performance Standards; 40 CFR Part 60

This regulation establishes new source performance standards (NSPS) as follows:

New Source Standards ;

Incineration Particulate emissions shall be less than
0.08 grains per dry standard cubic foot
corrected to 12% carbon dioxide.

| Statutory Gas Turbines Standard for NO, emission.

SO, emissions shall be less than 0.015%

by volume at 15% oxygen and on a dry J
I

basis.

Floating roof, vapor recovery system, or
equivalent are required

Storage of Petroleum Liquids

The NSPSs limit the emissions of a number of different pollutants, including the six
criteria pollutants as well as fluorides, sulfuric acid mist, and total reduced sulfur
(including H,S).

Because NSPS are source-specific requirements, they are not generally considered
applicable to the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) cleanup actions. However, an NSPS may be applicable if
the facility at a CERCLA site is a new source subject to an NSPS, such as an
incinerator; or a relevant and appropriate ARAR if the pollutant emitted and the
technology employed during the cleanup action are sufficiently similar to the
pollutant and source category regulated by an NSPS.

CAA, National Emission Standards for Hazardous Air Pollutants (NESHAP);
40 CFR Part 61

This regulation establishes emission levels for certain hazardous air pollutants.

NESHAPs are not generally applicable to Superfund remedial activities because
CERCILA sites do not usually contain any of the specific source categories regulated.
NESHAPs are also not generally relevant and appropriate because the standards of
control are intended for the specific type of source regulated. Part of a NESHAP

W0039213.M80 6853-12
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may be relevant and appropriate if a component of a particular alternative falls into
a regulated category (i.e., the NESHAP for an manufacturing air stripper for a
particular contaminant may be relevant and appropriate for an air stripper as a
component of a cleanup alternative.

Clean Air Act Amendments (CAAAs) of 1990: The CAA Amendments of 1990
established the requirement to promulgate new emissions standards for sources of
189 listed hazardous air pollutants (HAPs). These standards must reflect the
maximum achievable control technology (MACT) considering cost, energy
requirements and other impacts. MACT standards for each of the listed categories
will be issued progressively within 10 years. The categories to be regulated will
include a category referred to as "Waste Treatment and Disposal”. Standards for the
waste treatment and disposal category are scheduled for November 15, 1994.

The CAAAs establish a threshold for sources to be regulated under the air toxics
program. For this purpose, a major source is defined as a source with the potential
to emit greater than 10 tpy of any one of the listed HAPs, or greater than 25 tpy of
any combination of listed HAPS, assuming operation of the facility at maximum
capacity for 24 hours per day, 365 days per year. Major sources are then subject to
the permitting requirements established in the CAAAs.

Clean Water Act (CWA)

The Clean Water Act was enacted to restore and maintain the quality of surface
waters. The CWA regulations that are most likely to be ARARs for Superfund
actions are the requirements for:

. Surface water quality, (Quality Criteria for Water)

. Direct discharges to surface waters, (National Pollutant Discharge
Elimination System);

. Indirect discharges to publicly-owned treatment works, (National
Pretreatment Program);

o Discharges of dredge-and-fill materials to surface waters, (Guidelines
for Specification of Disposal Sites for Dredged or Fill Material).

W0039213.M80 6853-12
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Each of these regulations, in addition to the regulations governing discharge of
radioactive pollutants to surface waters and oil pollution control are discussed in the
following paragraphs. There are three categories of pollutants regulated under the
various parts of the CWA listed below:

o Toxic pollutants identified in CWA Section 307(a)(1);

. Conventional pollutants including biochemical oxygen demand (BOD),
total suspended solids (TSS), fecal coliform, oil and grease, and pH

(CWA Section 304(a)(4); and

° Nonconventional pollutants which are defined as any pollutant not
identified as either conventional or toxic in accordance with 40 CFR
122.21(1)(2).

CWA, Ambient Water Quality Criteria; 40 CFR Part 131

Federal Ambient Water Quality Criteria (AWQC) under the Clean Water Act are
non-enforceable guidance established by the U.S. Environmental Protection Agency
(USEPA) for evaluating toxic effects on human health and aquatic organisms.
AWQC are used or considered by the States in setting their water quality standards.

AWQC may be potential relevant and appropriate ARARs for groundwater in
instances where Maximum Contaminant Levels (MCLs) or Maximum Contaminant
Level Goals (MCLGs) are not sufficiently stringent to be protective of the
environment. In instances where the contaminants present an environmental
concern, the MCLs and MCLGs should be compared, and the more stringent should
be considered as the potential relevant and appropriate requirement for the site.
However, while it is possible to derive cleanup levels for drinking water from
AWQC, these values are not intended to be used as drinking-water cleanup
standards, since no criteria are provided human exposure from ingestion of water
alone. Carcinogens, which have a AWQC of zero, are not considered relevant and
appropriate because they cannot be measured. This policy is consistent with the zero
value for MCLGs under the Safe Drinking Water Act (SDWA). AWQC for non-
carcinogens are generally set above zero, and address chronic and toxic effects.
Table A-1 lists the AWQC published for two human exposure scenarios as well as
acute and chronic toxicity for fresh water aquatic life. '
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APPENDIX A

In the absence of any Wisconsin Surface Water Quality Standard (FWQS) specific
to the pollutant and water body of concern, AWQC may be ARARs for surface-water
bodies when protection of aquatic life is a concern or if human exposure from
consumption of contaminated fish is a concern.

CWA, 40 CFR Part 122, 125 - National Pollutant Discharge Elimination System
(NPDES)

The CWA controls the direct discharge of pollutants to surface water thro e
NPDES program. NPDES requires permits for direct discharges to surface . .rs.
The permits contain limits based on either effluent standards or AWQC if they are
more stringent. An on-site discharge from a CERCLA site to surface waters must
meet the substantive NPDES requirements, but need not obtain an NPDES permit
to comply with the administrative requirements of the permitting process, consistent
with CERCLA section 121(e)(1). On the other hand, an off-site discharge from a
CERCILA site to surface waters is required to obtain an NPDES permit and to meet
both the substantive and administrative NPDES requirements. Examples of direct
discharges include:

. On-site waste treatment whereby wastewater (which may include
contaminated groundwater which is pumped, treated, and discharged

to surface water), is discharged into or very close to a surface-water
body through a discernable conveyance such as a pipe, ditch, channel,
tunnel, or well.

. Off-site treatment whereby wastewater is discharged by a discernable
conveyance to an off-site surface water body.

o Any remedial action where site runoff is channeled directly to a
surface-water body through a ditch, culvert, storm sewer, or other
means.

° Unchanneled runoff from a site into surface water.

CWA, 40 CFR Part 403, Section 307 (b) - National Pretreatment Program

If a groundwater treatment system is installed at the site and the discharge is to be
sent to a publicly owned treatment works (POTW), then pretreatment standards

W0039213.M80 | 6853-12
A-12




APPENDIX A

under the federal CWA apply. CWA Section 307(b) authorized the National
Pretreatment Program to regulate the introduction of pollutants from nondomestic
sources into POTWs. The goal of the program is to prevent discharges into POTWs
that (1) will interfere with the operation of a POTW, including interferences with
sludge use or disposal; (2) will pass through the POTW; or (3) will be otherwise
incompatible with the POTW. The National Pretreatment Program consists of the
following interacting elements:

. national categorical standards
. prohibited discharge standards
o local limitations

Because the national categorical standards provide limits on discharges from
particular industries, they are not applicable to the site. The prohibited discharge
standards consist of general prohibitions, specific prohibitions, and local limitations,
and are discussed in the following subsections.

General prohibitions of pretreatment regulations (40 CFR Section 403.5(a)) are
intended to control the introduction of certain contaminants into POTWs to (1)
prevent interference with POTW operation, (2) prevent passage of contaminants
through the POTW, and (3) improve opportunities to recycle and reclaim municipal
and industrial wastewater and sludge.

Specific Prohibitions

Specific prohibitions of the National Pretreatment Program (40 CFR
Section 403.5(6)) are intended to protect against discharges that cause (1) fire or
explosion hazards, (2) corrosive structural damage to a POTW, (3) obstruction of
flow into a sewer system, (4) interference due to a pollutant’s high concentration, or
(5) a temperature increase that would inhibit biological activity at a POTW.

itati
Local limitations are specific requirements developed and enforced by POTWs.

POTWs develop limitations to meet state and local regulations in conjunction with
general and specific prohibitions. These limitations should be periodically reviewed
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and revised to respond to changes in federal or state regulations or criteria, or plant
operations at the POTW. For POTWs to develop local limitations, the statutory and
regulatory requirements of the CWA and General Pretreatment Regulations and
state and local requirements must be addressed.

Quality Criteria for Water: 40 CFR Part 131

AWQC are non-enforceable, health-based criteria developed for 95 carcinogenic and
noncarcinogenic compounds. AWQC were developed under CWA Section 304 and
are used by the state, in conjunction with a designated use for the surface water
body, to establish water quality standards under CWA Section 303. AWQC provide
levels of exposure from drinking the water and consuming aquatic life which are
protective of public health. AWQC also provide acute and chronic concentrations
for protection of freshwater and marine organisms. AWQC for non-carcinogens are
generally set above zero, and address chronic and toxic effects. AWQC for
carcinogens are recommended at zero. Table A-1 lists the AWQC published for two
human exposure scenarios as well as acute and chronic toxicity for fresh water
aquatic life.

Remedial actions involving contaminated surface water or groundwater must consider
water uses and the circumstances of the release or threatened release. If a
groundwater treatment system is installed at the site and the discharge from this
system is sent to an on-site surface water body, the federal AWQC must be attained
when relevant and appropriate under the circumstances of the release or the
threatened release. Because compliance with AWQC is not legally required at non-
Superfund site, and they are not legally applicable requirements under CERCLA.

In the absence of any FWQS specific to the pollutant and water body of concern,
AWQC may be ARARs for surface-water bodies when protection of aquatic life is
a concern or if human exposure from consumption of contaminated fish is a concern.
When protection of aquatic life is a concern, the AWQC for fresh or saltwater
aquatic life may be ARARs. When human exposure from consumption of
contaminated fish is a concern, the AWQC for human exposure from consumption
of fish may be ARARs for the site. AWQC are rarely determined to be ARARs for
surface water or groundwater determined to be a potential current or future source
of potable water. However, if contamination of a potential potable water source also
_ presents an environmental concern, the stringency of AWQC may be compared to
non-zero MCLs or MCLGs, and the more stringent of the two may be the relevant
and appropriate requirement for the site.
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Again, AWQC may be potential relevant and appropriate ARARs for groundwater
in instances where MCLs or MCLGs are not sufficiently stringent to be protective
of the environment. In instances where the contaminants present an environmental
concern, the MCLs and MCLGs should be compared, and the more stringent should
be considered as the potential relevant and appropriate requirement for the site.
However, while it is possible to derive cleanup levels for drinking water from
AWQC, these values are not intended to be used as drinking-water cleanup
standards, because no criteria are provided for human exposure from ingestion of
water alone. Carcinogens, which have a AWQC of zero, are not considered relevant
and appropriate because they cannot be measured. This policy is consistent with the
zero value for MCLGs under the SDWA.

CWA, 40 CFR Part 230 - Guidelines for Specification of Disposal Sites for Dredged
or Fill Materials

The CWA regulates the discharge of dredged or fill material into U.S. waters,
including wetlands. The U.S. Army Corps of Engineers (USACE) defines wetlands
as those areas that are inundated or saturated by surface water or groundwater at a
frequency and duration sufficient to support and, that under normal circumstances,
do support a prevalence of vegetation typically adapted for life in saturated soil
conditions. The purpose of Section 404 is to ensure that proposed discharges are
evaluated with respect to impact on the aquatic ecosystem. The act of excavation
and/or dredging is not regulated under Section 404; however, the deposition of
dredged or excavated materials in U.S. waters, including wetlands, is. Discharge of
fill material generally includes, without limitation, placement of fill necessary for
construction and site development (e.g., dams, dikes, and levees), fill associated with
the creation of ponds, and any other work involving fill material discharge. If a
remedial alternative involves a dredged or fill material being discharged to a wetland,
the USACE permit requirements must be attained. No procedures are set forth in
the regulations for the jurisdictional determination.

No procedures are set forth in the regulations for jurisdictional determination.
Therefore, to determine if an area is subject to wetlands jurisdiction and permitting
requirements, the closest USACE district office should be consulted. However,
USACE, in conjunction with the U.S. Fish and Wildlife Service (USFWS), USEPA,
and U.S. Department of Agriculture Soil Conservation Service, developed the
Federal Manual for Identifying and Delineating Jurisdictional Wetlands, which
presents a multi-parameter approach to field identification of federally regulated
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wetlands (Department of the Army et al., 1989). For an area to meet the USACE
definition of a wetland, it must contain hydrophytic vegetation and hydric soils, and
have a hydrology indicative of a wetland. The size of the wetland is not a factor.

In addition, Section 404(b)(1), Guidelines for Specification of Disposal Sites for
Dredged or Fill Material (40 CFR Part 230), maintains that no dredged or fill
material discharge will be permitted if there is a practicable alternative with less
impact on the aquatic ecosystem. Discharge also will not be permitted unless steps
are taken to minimize potential adverse impacts, or if the discharge will cause or
contribute to significant degradation of U.S. waters. If a remedial alternative
involves discharging dredged or fill material to a wetland, potential short- and long-
term effects must be determined, based on various physical, chemical, and biological
parameters. Impacts to the following areas need to be addressed: substrate,
suspended particulates, turbidity, water, current patterns and water circulations,
normal water fluctuations, salinity, threatened and endangered species, fish or other
aquatic organisms in the food web, and other wildlife. Effects on human use
characteristics (e.g., aesthetics and recreation) also need to be addressed.

CWA, 40 CFR Part 112 - Oil Pollution Control

Under these regulations, on shore and offshore oil storage facilities that could
potentially spill oil into navigable U.S. waters or onto adjoining shorelines are
required to prepare and implement a Spill Prevention, Control, and Countermeasure
(SPCC) plan. Specifications for secondary containment and/or diversion structures,
discharge systems, and leak aetection systems are outlined. Facilities that have an
aggregate storage of 1,320 gallons of oil or less, provided no single container has a
capacity exceeding 660 gallons, are exempt from these regulations. These
requirements may be potential relevant and appropriate ARARs for sites which
include underground storage tanks.

Endangered Species Act (ESA), 40 CFR Part 302 (h)

With the vast acreage of undeveloped land available, many Army installations serve
as habitat for native and migratory species including threatened and endangered flora
and fauna. The ESA of 1973 as amended in 1988, governs the management of these
resources and requires that proposed federal action do not jeopardize the continued
existence of endangered or threatened species or result in the destruction of critical
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habitat. For example, if under the ESA a baseline survey identifies listed species
or areas of critical concern, a biological assessment may be required to evaluate
potential adverse impacts caused by a proposed action or project.

Fish and Wildlife Coordination Act, 40 CFR 302 (g)

The Fish and Wildlife Coordination Act requires that the USFWS, National Marine
Fisheries Service, and other related state agencies be consulted before a body of
water, including wetlands, is modified (i.e., dredged, filled, or dammed). During the
development of the site Feasibility Study (FS), alternatives proposing excavation or
fill in or adjacent to a wetland will be evaluated with respect to potential impacts on
wetlands.

In addition, under the Sikes Act, each military department must provide for proper
fish and wildlife management. Furthermore, the Act requires resource management
be carried out according to a cooperative plan mutually agreed upon by the
installation commander, the regional office of the U.S. Fish and Wildlife Service, and
the appropriate state agency. This Act also provides for collection of hunting and
fishing fees to provide habitat improvements.

Floodplain Management Exec. Order (EO) No. 11988; (40 CFR 6.302(b) and
Appendix A

This executive order requires Federal agencies to evaluate the potential effects of
adverse impacts to floodplains associated with direct and indirect development of a
floodplain. Alternatives that involve the alteration of a floodplain may not be
selected unless a determination is made that no practicable alternative exists. If no
practicable alternative exists, potential harm must be minimized and action taken to
restore and preserve the natural and beneficial values of the floodplain.

Hazardous Materials Transportation Act, 49 CFR Parts 171, 173, 178, 179;
Hazardous Materials Transportation Regulations

This regulation outlines procedures for the packaging, labeling, manifesting, and
transporting of hazardous materials. Contaminated materials would need to be
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packaged, manifested, and transported to a licensed off-site disposal facility in
compliance with these regulations.

Historic Sites, Buildings and Antiquities Act; 40 CFR 6.301
Hazardous Materials Transportation Act, 49 CFR Parts 171, 173, 178, 179;
Hazardous Materials Transportation Regulations

This regulation outlines procedures for the packaging, labeling, manifesting, and
transporting of hazardous materials. Contaminated materials would need to be
packaged, manifested, and transported to a licensed off-site disposal facility in
compliance with these regulations.

National Environmental Policy Act Regulations (NEPA), 40 CFR Part 6

Appendix A of NEPA sets forth policy for carrying out provisions of the Protection
of Wetlands Executive Order (EO 11990). Under this order, federal agencies are
required to minimize the degradation, loss, or destruction of wetlands, and to
preserve and enhance natural and beneficial values of wetlands. Appendix A
requires that no remedial alternative adversely affect a wetland if another practicable
alternative is available. If no alternative is available, impacts from implementing the
chosen alternative must be mitigated. During the site FS process, identification and
evaluation of alternatives involving excavation, excavation transport, or fill in or
adjacent to a wetland will address the alternative’s impact on the wetland as it relates
to NEPA.

Occupational Health and Safety Act (OSHA), Geaeral Industry Standards; 29 CFR
Part 1910

This regulation establishes requirements for programs to assure worker health and
safety at hazardous waste sites, including employee training requirements and
permissible exposure limits for workplace exposure to a specific listing of chemicals.
Under 40 CFR 300.38, requirements apply to all response activities under the
National Contingency Plan (NCP).
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Occupational Health and Safety Act, Occupational Health and Safety Regulations;
29 CFR Part 1910, Subpart Z

This subpart of 29 CFR Part 1910 establishes permissible exposure limits for
workplace exposure to a specific listing of chemicals. These standards are applicable
for worker exposure to OSHA hazardous chemicals during remediation activities.

OSHA, Recordkeeping, Reporting, and Related Regulations; 29 CFR Part 1904

This regulation establishes recordkeeping and reporting requirements applicable to
remediation activities. These requirements apply to all site contractors and
subcontractors and must be followed during all site work.

OSHA, Health and Safety Standards; 29 CFR Part 1926

This rule specifies the type of safety training, equipment, and procedures to be used
during site investigation and remediation. All phases of the remedial response
project should be executed in compliance with this regulation.

Protection of Wetlands EO No. 11990; 40 CFR 6.302(a) and Appendix A

This executive order requires Federal agencies to avoid, to the extent possible, the
adverse impacts associated with the destruction or loss of wetlands and to avoid
support of new construction in wetlands if a practical alternative exists. Alternatives
that involve the alteration of a wetland may not be selected unless a determination
is made that no practicable alternative exists. If no practicable alternative exists,
potential harm must be minimized and action taken to restore and preserve the
natural and beneficial values of the wetland.

Resource Conservation and Recovery Act (RCRA), Hazardous Waste Management
System; (40 CFR Part 260)

This rule sets forth procedures that USEPA will use to make information available
to the public, and sets forth rules that transfer storage and disposal facilities (TSDF)
must follow to assert claims of business confidentiality with respect to information

W0039213.M80 6853-12
A-19




APPENDIX A

submitted to USEPA pursuant 40 CFR Parts 261-265. This rule creates no
substantive clean-up requirements.

RCRA, 40 CFR Part 261, 261.1-261.33 - Identification and Listing of Hazardous
Waste .

This rule defines those solid wastes which are subject to regulation as hazardous
wastes under 40 CFR Parts 262-265. The applicability of RCRA regulations to
wastes found at the site is dependent on the solid waste meeting one of the following
criteria:

. The wastes are generated through a RCRA listed source process;
o The wastes are RCRA listed waste from non-specific source; or
o The waste is characteristically hazardous due to ignitability,

corrositivity, reactivity or toxicity.

RCRA, 40 CFR Part 262, Subparts A - D, 262.10-262.44 - Standards Applicable to
Generators of Hazardous Waste

These rules establish standards for generators of hazardous wastes that address:
accumulating waste, preparing hazardous waste for shipment, and, preparing the
uniform hazardous waste manifest. These requirements are integrated with
Department of Transportation (DOT) regulations. If an alternative involves the off-
site transportation of hazardous wastes, the material must be shipped in proper
containers that are accurately marked and labeled, and the transporter must display
proper placards. These rules specify that all hazardous waste shipments must be
accompanied by an appropriate manifest.

RCRA, 40 CFR Part 263 Subparts A - C, 263.10-263.31 - Standards Applicable to
Transporters of Hazardous Waste

This rule establishes procedures for transporters of hazardous waste within the U.S.
if the transportation requires a manifest under 40 CFR Part 262. If an alternative
involves off-site transportation of hazardous waste for treatment and/or disposal,
transporters must meet these requirements.
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RCRA, 40 CFR - Part 264 Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities

This rule establishes minimum national standards which define the acceptable
management of hazardous wastes for owners and operators of facilities which treat,
store or dispose of hazardous wastes. Should remedial actions involve management
of RCRA wastes at an off-site TSDF or if a treatment facility is constructed on-site,
tuese requirements would by applicable.

RCRA, 40 CFR Subpart B, 264.10-264.18 - General Facility Standards

These general facility requirements outline general waste analysis, security measures,
inspections, and training requirements. Section 264.18 establishes that a hazardous
waste facility located in a 100-year floodplain be designed, constructed, operated, and
maintained to prevent washout of hazardous wastes during a 100-year flood. An
exception is if it can be demonstrated that current procedures can facilitate the safe
removal of waste (before floodwaters would reach the facility) to a location where
waste is not vulnerable to floodwaters. Should remedial actions involve management
of RCRA wastes at an off-site TSDF, if a treatment facility is constructed on-site, or
if the 100-year floodplain may be impacted, these requirements may be potential
relevant and appropriate ARARS.

RCRA, 40 CFR Subpart C, 264.30-264.37 - Preparedness and Prevention

This regulation outlines requirements for safety equipment and spill-control for
hazardous waste facilities. Facilities must be designed, maintained, constructed, and
operated to minimize the possibility of an unplanned release that could threaten
human health or the environment. Safety and communication equipment should be
incorporated into all aspects of the remedial process and local authorities should be
familiarized with site operations.

RCRA, 40 CFR Subpart D, 264.30-264.37 - Contingency Plan and Emergency
Procedures

This regulation outlines the requirements for emergency procedures to be used
following explosions, fires, and other emergency events. These requirements are
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relevant and appropriate for remedial actions involving the management of
hazardous waste.

RCRA, 40 CFR Subpart E, 264.70,72-77 - Manifest System, Recordkeeping, and
Reporting

This rule outlines procedures for manifesting hazardous waste for owners and
operators of on-site and off-site facilities that treat, store, or dispose of hazardous
waste. These regulations apply if a remedial alternative involves the treatment,
storage, or disposal of hazardous waste off-site. For on-site treatment/disposal, these
regulations are applicable in order to properly document disposition of RCRA
wastes.

RCRA, 40 CFR Sections 264.90-264.101, Subpart F - Releases from Solid Waste
Management Units

The RCRA concentration limits (40 CFR Section 264.94) are potentially applicable
and establish three categories of groundwater protection standards: background
concentrations, RCRA MCLs, aud Alternate Concentration Limits (ACLs). RCRA
MCLs consist of a subset of SDWA MCLs; therefore, in complying with SDWA
MCLs, clean-up will be consistent with RCRA MCLs. If no MCL exists, a
background level or a health-based (i.e., assuming human exposure) ACL may be
developed on a case-by-case basis as a groundwater protection standard. ACLs are
based on the contaminant level’s potential adverse effects on groundwater quality and
on hydraulically connected surface waters, considering factors such as (1) physical
and chemical characteristics of the waste, (2) hydrogeological characteristics of the
setting, (3) groundwater flow quantity and direction, (4) current and future
groundwater uses, (5) existing quality of area groundwater, and (6) persistence and
permanence of adverse effects. Additional factors are listed in 40 CFR
Section 264.94. This rule is relevant and appropriate for cleanup of groundwater
contamination at facilities holding a RCRA Part B permit for the treatment, storage,
and disposal of hazardous waste.
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RCRA, 40 CFR Subpart G, 264.110-264.120 - Closure and Post-Closure

This regulation details general requirements for closure and post-closure of
hazardous waste facilities, including installation of a groundwater monitoring
program. This rule is a potential relevant and appropriate ARAR for remedial
alternatives that involve the closure of a hazardous waste site. If a RCRA Part B
permitted site is in the process of closure and post-closure of SWMU, this regulation
would be applicable.

RCRA, 40 CFR Subpart I, 264.170-264.178 - Use and Management of Containers

This requirement defines standards for the containerized storage of hazardous
waste. This requirement would apply if a remedial alternative involves the storage
of containers filled with hazardous waste. Additionally, the staging of study-
generated RCRA-wastes should meet the intent of the regulation.

RCRA, 40 CFR Part 264.190-264.199, Subpart J - Tank Systems

These regulations outline design standards and leak detection measures for
aboveground an underground storage tanks used for storing or treating hazardous
waste. , These regulations include requirements for assessing existing tank systems,
design and installation of new tank systems, containment and detection of release,
general operations, inspections, response to leaks or spills, and closure and posi-
closure care. These requirements must be considered underground storage tanks,
and, if applicable, complied with during implementation of remedial activities

RCRA, 40 CFR Subpart K, 264.220-264.231 - Surface Impoundments

There are three basic closure options for surface impoundments. The clean-closure
option requires removal or decontamination for all hazardous constituents; it includes
very stringent groundwater standards for clean-up levels. If all hazardous
constituents will not be removed or decontaminated, the landfill closure option may
be used. Landfill closure is a containment option and requires a final cover or cap
and a post-closure plan that protects human health and the environment.
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Should a remedial action involve the placement of hazardous wastes in surface
impoundments (e.g., lagoons for the treatment and/or storage of extracted
water/groundwater), this regulation would be relevant and appropriate.

RCRA, 40 CFR Part 264, Subpart L, Waste Piles

This rule establishes procedures and operating requirements for both closure and
post-closure of waste piles. If removal or decontamination of all contaminated
subsoils is not possible, closure and post-closure requirements for landfills must be
attained. Should a remedial action involve the placement of hazardous wastes in
surface impoundments (e.g. lagoons for the treatment and/or storage of extracted
water/groundwater), this regulation would be relevant and appropriate. According
to RCRA, waste piles used for treatment or storage of non-containerized
accumulation of solid, non-flowing hazardous waste may comply with either the waste
pile or landfill requirements. The temporary storage or treatment of hazardous
waste on-site, therefore, should meet the substantive requirements of one or the
other subpart.

RCRA, 40 CFR Part 264, Subpart M - Land Treatment

This rule details procedures, design, and operating requirements, monitoring
requirements, recordkeeping, and closure and post closure requirements for land
treatment units. Any facility employed in the treatment of hazardous waste should
meet the substantive construction, monitoring, operational, and closure standards
established within this regulation.

RCRA, 40 CFR Sections 264.300-264.317, Subpart N - Landfills

This regulation covers design and operating requirements, and closure and post-
closure options for hazardous waste landfills. These requirements must be
considered and complied with during the development and implementation of
remedial alternatives for the site landfills io contain hazardous waste. If closure is
implemented as a remedial action, a final cover must be designed and constructed
that prevents migration of liquids, requires minimum maintenance, promotes
drainage, minimizes erosion, accommodates settling, and has a permeability less than
or equal to that of any bottom liner or natural subsoils present.
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RCRA, 40 CFR Subpart O, 264.340-264.599 - Incinerators

This regulation specifies the performance standards, operating requirements and
monitoring, inspection, and closure guidelines of any incinerator burning hazardous
waste. These requirements are applicable for the off-site incineration of RCRA-
regulated wastes. For alternatives employing on-site thermal treatment (i.e.,
incineration) of RCRA wastes should comply with the requirements specified in this
subpart of RCRA.

RCRA, 40 CFR Subpart X, 264.600-264.999 - Miscellaneous Units

These standards are applicable to miscellaneous units not previously defined under
existing RCRA regulations. Subpart X outlines performance requirements that
miscellaneous units be designed, constructed, operated, and maintained to prevent
releases to the subsurface, groundwater, and wetlands that may have adverse effects
on human health and the environment. The design of proposed treatment
alternatives, not specifically regulated under other subparts of RCRA, must prevent
the release of hazardous constituents and must prevent future impacts on the
environment.

RCRA, 40 CFR Part 266 - Standards for the Management of Specific Hazardous
Wastes and Specific Types of Hazardous Waste Management Facilities

Part 266 deals with both recycling/reuse activities and types of wastes being recycled
or reused. Five types of recycling/reuse are included:

Subpart C - Applies to materials that in the process of being recycled are
applied. These materials can be referred to as "use constituting
disposal". The regulatory requirements for these actions are
very similar to the requirements for land disposal.

Subpart E - Applies to used oil burned for energy recovery. The substantive
requirements apply only to used oil that exceeds specified limits
for heavy metals, flash point, and total halogens.

Subpart F - Applies to precious metal wastes that are processed for metal
recovery. These requirements are administrative only.
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Subpart G - Applies to spent lead-acid batteries that are being reclaimed.
Only storage facilities for spent lead-acid batteries are regulated
under this subpart.

Subpart H - Applies to hazardous wastes that are burned in boilers and
industrial furnaces. Permitting requirements, emission
standards, minimum storage requirements, record keeping, and
operating requirements are established for this activity.

RCRA, 40 CFR Part 268 - Land Disposal Regulations (LDRs)

This regulation details procedures, design and operating requirements, monitoring
requirements, recordkeeping, and closure and post-closure for land treatment
units. Any land treatment facility employed in the treatment of hazardous waste
should meet the construction, monitoring, operational, and closure standards
established within this regulation.

Land disposal of RCRA hazardous wastes without prior treatment is prohibited.
Waste at specific sites must be evaluated as to whether it meets the definition of one
of the specified restricted wastes and the remedial action must constitute "placement”
for the land disposal restrictions to be considered applicable. For each hazardous
waste, the LDRs specify that the waste must be treated either by a treatment
technology or to a concentraticn level prior to disposal in a RCRA Subtitle C
permitted facility. Under the LDRs, treatment standards have been established for
all listed wastes. If it is determined that hazardous wastes at the site are considered
subject to LDRs, the material must be handled and treated in compliance with these
regulations. To date, treatment standards for hazardous soil and debris (CSD) have
been proposed, but not promulgated; however, if CSD fails the Toxicity
Characteristic Leaching Procedure (TCLP) test, and are thus characteristically
hazardous, disposal of treated wastes in a RCRA-permitted unit would be required

RCRA, Land Disposal Restrictions for Newly Listed Wastes and Hazardous Debris,
40 CFR Parts 148, 260, 261, 262, 265, 270 and 271

Contaminated debris can now be managed so that treated, cleaned debris may be
disposed as non-hazardous waste. The treatment residual of the original contaminant
remains a hazardous waste and must be disposed as such. Under this new rule,
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debris must be treated to the performance or design and operating standards by a
specified extraction or destruction technology identified in the rule, and it cannot
exhibit a characteristic of hazardous waste. Residuals generated by the treatment of
hazardous debris are subject to the numerical treatment standards for the waste
which contaminated the debris.

A new waste management unit, a containment building, is established as part of this
rule. This new unit allows wastes to be stored for up to 90 days without meeting
treatment standards. Containment buildings granted 90-day status must meet the
same substantive standards as permitted and interim status units.

Containment buildings are authorized for storage of dry wastes or wastes containing
"very small quantities” of free liquids. Acceptable activities within the unit include
storage of hazardous waste for treatment (including recovery and recycling) or
transport off-site. Design and operating standards are promulgated in the rule to
ensure containment of waste that is equivalent to the containment achieved by tanks.

RCRA, 40 CFR Part 270, Hazardous Waste Permit Program

This rule establishes provisions covering basic USEPA permitting requirements.
RCRA permitting requirements need to be determined on a case-by-case basis,
working with all involved regulatory agencies. However, any activity involving the
treatment or containment of hazardous waste is subject to these permitting
requirements.

RCRA, 40 CFR Part 280 - Underground Storage Tanks (USTs)

These regulations apply to USTs used to store "regulated substances,” which are
substances defined in Section 101(14) of CERCLA. The regulations do not apply to
hazardous waste USTs.

Each UST must be properly designated and constructed. Any portion underground
and any piping that routinely contains regulated substances must be protected from
corrosion, in accordance with a code of practice developed by a nationally recognized
association or independent testing laboratory, as specified in the regulation. To
prevent spilling and overfilling associated with product transfer to the UST, required
spill and overfill prevention equipment must be used. All existing USTs must comply
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with the new UST system performance standards, be upgraded, or undergo closure
no later than December 22, 1998.

Additional requirements pertain to general operations (Subpart C), release detection
(Subpart D), and release repomng investigation and confirmation (Subpart E). Of
particular importance are the requirements under Subpart F (i.e., Release Response
and Corrective Action for UST Systems Containing Petroleum of Hazardous
Substances). Upon confirmation of a release, certain activities must take place,
including an initial response, initial abatement measures and site check, initial site
characterization, free-product removal, investigations for soil and groundwater clean-
up, and a corrective action plan. To permanently close a UST, the requirements of
Subpart G are applicable. The UST must be emptied and cleaned, and either
removed or filled with an inert solid material. The site must be assessed for
contamination at closure.

If it is determined that an UST at the site is the source of contamination and must
be closed, these regulations must be attained when developing and implementing
remedial alternatives.

RCRA, Hazardous and Solid Waste Amendment, 1984 (HSWA) Section 3004 (u) and
(v) - Corrective Action Requirements

RCRA requirements which apply to alternatives involving off site treatment or
disposal and are relevant and appropriate to on site treatment approaches include:
standards for owners and operators of permitted hazardous waste facilities (i.e.
preparedness and prevention, contingency plan and emergency procedures,
recordkeeping and reporting, and groundwater monitoring). In addition, these
alternatives should meet the intent of RCRA closure and post-closure requirements.
Releases of RCRA hazardous constituents into all media, on- or off-site, are subject
to the HSWA. Because the corrective action requirements are only now being
developed by USEPA, CERCLA remedial actions must continue to operate within
the RCRA requirements.

Rivers and Harbors Act, Section 10

Section 10 of the Rivers and Harbors Act prohibits the unauthorized obstruction or
alteration of any navigable water of the United States. This law would be applicable
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during any remedial activity which involved dredge-and-fill activities which could
potentially affect navigable waters.

SDWA, 40 CFR Part 141 - National Drinking Water Regulations; Maximum
Contaminant Level Goals

The SDWA MCLGs are ARARs for aquifers and related groundwater used as a
potable water supply source. MCLGs are nonenforceable health goals established
by USEPA, however, the 1990 NCP recognizes MCLGs as potential ARARSs.
MCLGs are used in cases in which multiple contaminants or pathways of exposure
present extraordinary risks to public health. In such cases, USEPA makes a site-
specific determination of the more stringent standards. Non-zero MCLGs are
considered potential relevant and appropriate ARARs for groundwater used as a
current or potential source of drinking water. The NCP established that MCLGs
equal to zero are not appropriate for setting cleanup levels. In those circumstances
the corresponding MCL will be the potentially relevant and appropriate requirement.
An example of this approach is found in determining potential ARARs for copper
and lead. The MCLG for copper is set at 1300 ug/l, which is therefore the potential
relevant and appropriate ARAR for copper. The MCLG for lead, on the other
hand, was set at zero, which is not considered to be an "appropriate” standard for
CERCLA cleanups. MCLGs are pever applicable requirements at CERCLA sites
because they are not enforceable. As discussed under MCLs, MCLGs could also be
considered potential ARARs for surface water if the water bodies under
consideration are not current or potential sources of drinking water.

SDWA, 40 CFR Part 141 - National Drinking Water Regulations, Maximum
Contaminant Levels

The SDWA MCLs are legally enforceable federal drinking water standards. MCLs
are commonly identified as ARARs for existing or potential future drinking water
sources. However, MCLs would only be applicable where water at a CERCLA site
is delivered through a public water supply system; they would be relevant and
appropriate ARARs for existing or potential drinking water sources where it is not
part of a public water system. MCLs could also be potential ARARs for surface
waters if the surface water bodies on or potentially affected by the site not current
or potential sources of drinking water.
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SDWA, 40 CFR Part 143 - National Secondary Drinking Water Standards (SMCLs)

This regulation establishes SMCLs, which are non-enforceable limits intended as
guidelines for use by States in regulating water sapplies. These values are listed in
Table A-1 under the Federal MCL column. Secondary drinking water criteria are
identified with a "(2)" following the number.

SDWA, 40 CFR Parts 144, 146, 147, 1000 - Underground Injection Control
Regulations

These regulations outline minimum program and performance standards for
underground injection programs. Technical criteria and standards for siting,
operation and maintenance, and reporting and recordkeeping as required for
permitting are set forth in Part 146. This rule also provides for protection of
underground sources of drinking water. Discharge of treated groundwater, by well
injection, must be in accordance with all criteria and standards in these federal
regulations, as well as meet all state Underground Injection Control Program
requirements. Treated groundwater must meet all SDWA standards prior to well
injection.

Solid Waste Disposal Act, Criteria for Classification of Solid Waste Disposal
Facilities and Practices; (42 U.S.C. 6901-6987, 40 CFR Part 257)

This rule establishes criteria for use in determining which solid waste disposal
facilities and practices pose a reasonable probability of adverse effects on human
health or the environment and thereby constitute prohibited open dumps. If a
remedial alternative involves on-site disposal, all limitations of this regulation must
be met.
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N RED

USEPA Health Assessment Documents, Acceptable Intake, Chronic (AIC) and
Subchronic (AIS)

The Acceptable Intake - Chronic and Acceptable Intake - Subchronic health
assessment documents provide values developed for the Reference Doses (RfDs) and
Health Effects Assessments (HEAs) for noncarcinogenic compounds. AIC and AIS
values characterize the risks from these contaminants. This material provides
guidance for assessing chronic and subchronic risks for noncarcinogenic compounds.

USEPA Human Health Assessment Cancer Slope Factors (CSFs)

Cancer Slope Factors are developed by the USEPA from HEA, or evaluation by the
Human Health Assessment Group (HHAG). These values present the most up-to-
date cancer risk potency information. HHAGs compute the individual cancer risk
resulting from exposure to contaminants.

USEPA Office of Drinking Water, Health Advisories (HAs)

USEPA HAs are chemical concentrations based on estimates of risks due to
consumption of contaminated drinking water. The HAs consider noncarcinogenic
effects only, and should be considered for contaminants in groundwater used for
drinking water.

Health advisories are estimates of risk due to consumption of contaminated drinking
water. These advisories should be considered for contaminants in surface and
groundwate~ which is or could potentially be used as a potable water source.

USEPA Reference Concentrations (RfCs)

RfCs are concentration levels developed by the USEPA for non-carcinogenic effects
for lifetime exposure. RfCs values represent levels that, most likely, do not cause
adverse effects to humans via inhalation of chemicals. RfCs are used to characterize
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risks of soil and groundwater contaminant exposure (for the inhaiation exposure
scenario).

USEPA Reference Doses

USEPA RfDs are dose levels also developed for noncarcinogenic effects. RfDs are
considered the levels unlikely to cause significant adverse health effects associated
with a threshold mechanism of action in human exposure. RfDs are typically
employed to characterize risks of soil and groundwater contaminant exposure for the
dermal contact and ingestion pathways.

USEPA Office of Water Guidance, Water Related Fate of 129 Priority Pollutants
(1979)

Presents chemical-specific fate and transport information for 129 priority
pollutants. This document provides guidance to support the determination of
contaminant fate and transport and is relevant to the site characterization, risk
assessment, and fate and transport modelling components of the RI

Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites;
[OSWER Directive #9355.4-02]

Sets forth interim soil cleanup levels for lead in lieu of any USEPA verified
toxicological values. Interim guidance recommends a cleanup level for total lead of
500 to 1,000 mg/kg. Site-specific conditions may warrant levels lower than 500
mg/kg, based on the exposure assessment.
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APPENDIX A2: SUMMARY OF WISCONSIN ARARS
AND ADMINISTRATIVE CODE

I vi ntal Pr i

Chapter 100 outlines the discharge limits for both organic and inorganic mercury into
State waters.

: W i andards for Wisconsin Wate

In conjunction with NR 103 to NR 105, this chapter establishes water quality
standards for surface waters in the State of Wisconsin. This chapter describes the
designated use categories for waters of the State and water quality criteria necessary
to support these uses. The waters of the state are classified into fish and aquatic life
categories described below:

L Great Lakes Communities; these waters include Lake Superior, Lake
Michigan, and Green Bay and all associated bays, inlets, and spawning
areas for anadromous fish species.

] Cold Water Communities; waters other than the Great Lakes
communities which include surface waters capable of supporting cold
water fish and other aquatic life or serving as a spawning area for such
fish. .

o Warm Water Sport Fish Communities; surface waters capable of
supporting a community of warm water sport fish or serving as a
spawning area for such fish.

. Warm Water Forage Fish Communities; surface waters capable of
supporting abundant forage fish and other aquatic life.

o Limited Forage Fish Communities; surface waters of limited capacity
and naturally poor water quality or habitat, capable of supporting only
a limited community of forage fish and other aquatic life.
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Limited Aquatic Life; surface waters of severely limited capacity and
naturally poor water quality or habitat which are capable of supporting
only a limited community of aquatic life.

NR 102 states that all waters must meet the following conditions at all times and for
all flow conditions:

Substances which cause objectionable deposits on the shore or in the
bed of a body of water must not be present;

floating or submerged debris, oil, scum, or other material must not be
present; and

materials which produce color, odor, taste, or unsightliness may not be
present in amounts which interfere with public rs in state waters.

Substances which are toxic or harmful to humans may not be present
in amounts which are a significant public health threat or which are
acutely harmful to animal, plant or aquatic life.

Section NR 102.04(4) establishes the following criteria for all waters classified for fish
and aquatic life:

Dissolved oxygen content in the surface waters may not be lowered to
less than 5 mg/L unless a variance in granted in accordance with
Section NR 104.02(3).

Temperature changes may not be so extreme that they adversely affect
aquatic life. The maximum temperature rise at the edge of the mixing
zone above the existing natural temperature may not exceed S°F for
streams and 3°F for lakes. The maximum allowable water
temperature for warm water fish is 89°F.

The range of pH must be within 6.0 to 9.0 with no change greater than
0.5 units outside seasonal minimum or maximum.

Unauthorized concentrations of substances which are toxic to fish or
aquatic life are not permitted.
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Streams classified as trout waters or as great lakes or cold water
communities may not be altered so as to affect background
temperature and dissolved oxygen levels.

Section 102.14 sets threshold concentrations for several substances causing taste and
odor in water. :

Chapter NR 103; Water Quality Standards for Wetlands

These regulations establish water quality standards for wetlands. The rule outlines
the conditions necessary to protect water quality related functions and values of
wetlands. To this end, the rule specifies that water quality values which must be
protected include:

storm and flood water storage and retention of water level fluctuation
extremnes;

hydrologic function including the maintenance of dry season stream
flow, discharge of groundwater to a wetland, recharge of groundwater
from a wetland to another area, and the flow of groundwater through
a wetland;

filtration or storage of sediments, nutrients, or toxic substances that
would have an adverse impact on other the quality of other state
waters;

shoreline protection against erosion through the dissipation of wave
energy and water velocity and anchoring of sediments;

habitat for aquatic organisms in the food web;
habitat for resident and transient wildlife species; and

recreational, cultural, educational, scientific, and natural aesthetic
values and uses;

Wetland functional values and the impact of a proposed activity upon those values
is determined using standardized wetland ecological methods such as:
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° Wetland Evaluation Techniques (FHWA/COE);
. Wisconsin Wetland Evaluation Methodology;
. Hollands-Magee (IEP/Normandeau);

. Minnesota Wetland Evaluation Methodology for North Central United

States; and the
. Wisconsin Department of Natural Resources Rapid Assessment
Method.
pter NR 104; Uses and Designated Standards (formerly Intrastate Waters - Uses

and Designated Standards)

Surface waier clsssifications and effluent limitations are established in this rule.
Classification by hydrologic characteristics includes the hydrologic description of
lakes, diffused surface waters, wetlands, wastewater effluent channels, noncontinuous
streams, and continuous streams. Effluent limitations for surface waters significant
to the environmental integrity of the state or classified for fish and aquatic life, and
wastewater treatment lagoons are also defined.

hapter NR 106; Wisconsin Water Quality Standards; Procedures for Calculatin

Water-quality-based Effluent Limitations for Toxic and Organoleptic Substances
Discharged to Surface Water

Wisconsin procedures for calculating effluent limitations are applicable to point
sources that discharge wastewater containing toxic or organoleptic substances to
surface waters. These regulations outline the calculations and data requirements
necessary to calculate effluent limitations. If an alternative proposes to discharge
treated groundwater at surface water body at BAAP, these requirements may apply.
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A ‘ d I id d ."‘- fOl’ Pl d
mi r Renewable Proi d erations of Communi

Water Systems, Sewerage Systems, and Industrial Wastewater Facilities

This rule establishes protocols for plan reviews and standards for treatment facilities
in order to meet effluent standards.

Chapter NR 109; Wisconsin Water Quality Standards; Safe Drinking Water

This rule establishes water quality standards for potable water. These standards
apply to all new and existing public water systems. Public water system, under the
definition provided in this rules, means any system that has at least 15 service
connections. Because BAAP waters are not used as a drinking water source, this rule
will not be considered during the FS and remedial actions.

r NR 115: Wi in’s Shoreland M ement Pr

Chapter NR 115 requires counties to establish shoreland ordinances for all
unincorporated shoreland areas. Shorelands are defined as the areas within
1,000 feet of a lake, pond, or flowage, or within 300 feet of rivers or streams or the
floodplain. Each county must adopt regulations that meet or exceed minimum state
standards to protect water resource values: natural beauty, water quality, recreation .
and navigation, and fish and wildlife. At a minimum, the ordinances must include
(1) minimum lot sizes; (2) building setbacks from property lines and waterways;
(3) controls on cutting trees and shrubbery; (4) standards for filling, grading,
lagooning, dredging, ditching, and excavating; and (5) restrictions on improvements
to older structures or uses that do not meet shoreland standards.

As specified in Chapter NR 115, Sauk County has adopted the Sauk County
Shoreland Protection Ordinance (Sauk County Code of Ordinances, Chapter 8). This
ordinance defines minimum lot sizes, building setbacks, restrictions to existing
structure modification, controls on tree cutting, standards for fill, grading, lagooning,
dredging, ditching, and excavating. This regulation may be applicable if any site-
specific FS actions involved any of these activities at defined shorelands or wetlands.
The shorelands/wetlands district includes all shorelands within the jurisdiction of this
ordinance which are wetlands of S acres or more, (excluding point symbols) and
which are shown on the Wisconsin Wetland Inventory Maps that are adopted and
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made a part of this ordinance. A portion of a wetland which is less than 5 acres in
size, and which is located in the unincorporated shoreland area within the county,
shall be included in the shoreland/wetland district where the wetland as a whole is
S acres or larger, but extends across the corporate limits of a municipality, across the
county boundary or across the shoreland limits, so that the wetland is not regulated
in its entirety by the county.

If an existing town shorelands ordinance is more restrictive than the County
ordinance, the town ordinance prevails in respect to the greater restrictions but not
otherwise.

Specifically, regarding setbacks, "Unless an existing development pattern exists, a
setback of 75 feet from the ordinary high-water mark of an adjacent body of water
to the nearest part of a building or structure shall be required for all building and
structures, except piers, boat hoists, and boathouses."

I 116: Wi in’s Fl lain M ment Program

This chapter regulates all construction activities in the floodplain. Any construction
activity must be evaluated for impact on upstream flooding. Generally, no activities
are allowed in the "floodway" including solid or hazardous waste disposal.

Chapter NR 117; Wisconsin’s City and Village Shoreland-Wetland Protection
Program

Chapter NR 117 requires cities and towns to establish shoreland-wetland zoning
ordinances that create shoreland-wetland zoning districts for all wetlands of 5 acres
or more, located in shorelands within the incorporated area of the city or village.
The state, with input from cities and villages, developed inventory maps showing the
location and type of all wetlands. Cities and villages have the option of zoning any
wetland within their incorporated area, including wetlands that are smaller than
S acres in size.

The State of Wisconsin defines a wetland as an area in which water is at, near, or
above the land surface long enough to be capable of supporting aquatic or
hydrophytic vegetation and which has soils indicative of wet conditions. The
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shoreland zone is defined as the area within 1,000 feet of a lake, pond, or flowage,
or within 300 feet of a stream or the floodplain, whichever is greater.

Although local governments may enact more restrictive standards, the state permits
the following uses in wetlands:

o recreation, such as hunting, fishing, trapping, and hiking

o forestry, including limited water level manipulation and some road
construction

o harvesting of wild crops

o pasturing of livestock, including fence construction

o agricultural cultivation, including maintenance of existing drainage
systems

o some limited construction of small buildings needed to support open
space or wetland preservation uses

o pier, dock, and walkway construction

. development of parks, recreation areas, and fish and wildlife habitat
improvement projects

o limited utility construction

o limited road construction for farming and forestry

. limited railroad construction
Some addiﬁonal uses are allowed in cities and villages. Every shoreland-wetland
zoning ordinance or zoning code must provide a system to issue land use or building
permits.
Potential wetlands have been identified at five BAAP sites. Shoreland-wetland

requirements will be addressed for those remedial alternatives evaluated during the
FS process involving land use or construction within a wetland zoning district.
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s Wi in Groun r i

Wisconsin groundwater quality standards apply to virtually all facilities, activities, and
practices regulated by the state which may affect groundwater quality.
Chapter NR 140 encompasses the following relevant areas:

(1) it establishes two separate numerical standards for a wide group of
pollutants. These are enforcement standards and preventative action
limits (PALs) (Chapter NR 140,10 and Chapter NR 140.12).

(2) it specifies scientifically valid procedures for determining if a numerical
standards has been attained or exceeded (Chapter NR 140.14);

(3) it specifies procedures for establishing points of standards compliance
[Wisconsin Administrative Code (WAC), Chapter NR 140.22]; and,

(4) it establishes sets of ranges of responses required if a groundwater
standard (PAL or enforcement standard is attained or exceeded
[Chapters NR 140.24, NR 140.26, and NR 140.27]).

Under Chapter NR 140, two separate standards, an enforcement standard and a
PAL, were developed for public health (NR 140.10) and public welfare (NR 140.12).
Enforcement standards are set at concentrations greater than PALs.

PALs are developed by using a percentage of enforcement standards (i.e., 10 percent
for carcinogenic compounds and 20 percent for noncarcinogenic compounds), and
must be achieved if technically and economically feasible. The feasibility of
complying with a PAL is determined on a case-by-case basis.

According to NR 14022, when designing a facility, enforcement stand::rds and PALs
can be applied at the following locations:

. any point of current groundwater use

. any point beyond the boundary of the property on which the facility,
practice, or activity is located

° any point within the property boundaries beyond the three-dimensional
design management zone if one is established by Wisconsin
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Department of Natural Resources (WDNR) at cach facility, practice,
or activity

For spills, discharges, and other remedial response actions, the point of standards
application is every point at which groundwater is monitored to determine if a PAL
or enforcement standard has been attained or exceeded.

Sections NR 14024 and NR 140.26 delineate the range of remedial responses
required after verification that PALs and enforcement standards are exceeded,
respectively. In both sections, notification and evaluation criteria are presented. The
difference in response requirements between NR 140.24 and NR 140.26 mainly are
that WDNR, under NR 140.24, has the latitude to require no action, additional
sampling, or further testing/study actions if a PAL is exceeded or attained. Under
NR 140.24 the WDNR may also require the following responses:

o Revise the operational procedures at the facility, practice, or activity.
o Change the design or construction of the facility, practice, or activity.
. Develop an alternate method of waste treatment or disposal.

° Prohibit or close and abandon a facility, practice, or activity.
. Conduct a remedial action to renovate or restore groundwater quality.

. Revise rules or criteria on facility design, location, or management
practices.

Under Chapter NR 140.26, if a determination is made that an enforcement standard
is violated at a point of compliance WDNR requires one of the above actions with
no exceptions (i.e., no provision for a no-action response).

Section NR 140.27 states that attainment or exceedance of an enforcement standard

at a point other than a point of compliance requires a response the same as for
NR 140.24.
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Permits are required for discharges of pollutants from point sources to surface waters
and to land areas where pollutants may percolate, seep to, or be leached to
groundwaters. Definitions are provided for in the Water Pollution Control
Regulations (Parts 200-239) and describes the requirements for discharge permits.

r 205; Wi in Water Pollution Re 10NS; neral Provisi

Wisconsin Pollutant Discharge Elimination System (WPDES) permit program is
similar to the federal NPDES program under the CWA. Discharge of pollutants to
waters of the state is prohibited without a valid WPDES permit. WDNR may
impose monitoring, recordkeeping, and reporting requirements on the WPDES
permit. Discharge standards are generally determined by the state on a case-by-case
basis.

1 Wi in Water Pollution Control R ions; List of T
Pollutants

A list of toxic pollutants is provided in this chapter. According to the requirements
of Chapter 147, Stats., all discharges containing these pollutants must not contain
quantities of these pollutants which are greater than the amount which would remain
after the discharge had received treatment by the best available technology
economically achievable. Also, the quantities may also not exceed any lesser quantity
necessary to provide an ample margin of safety, as determined by WDNR. Nearly
all of the listed contaminants of concern for BAAP are included in this list of toxic
pollutants.

I . Wi in Water Polluti ontrol Regulations; Meth
r of lin :

This chapter provides the methods and manner for collection of effluent samples to
comply with the monitoring requirements established in chapter 147, Stats., and
WPDES permits. Methods for measuring flow rate, calibration of flow measuring
devices, location of sampling points, and size and storage of samples is addressed.
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L Wi in Water Polluti ntrol Regulations: Analyti t
Methods and Sampling Procedure
Analytical test methods, preservation procedures, requirements for laboratories, and

procedures applicable to effluent limitations for discharges point sources are
established in this chapter.

- Wi in Water Pollution Control Regulations:; ries and
f Poi rces Effluent Limitations

Categories and classes of point sources and effluent limitations are established in this
rule. This chapter also lists industries for which standards have been established.
Explosives manufacturing is included in this list.

Definitions for Chapters NR 400 to 499 are included in this chapter.

: Wi in P 1 urces Air Pollution Control
Rules: i ir i d

Under WAC, Chapter NR 404, Wisconsin established primary and secondary ambient
air quality standards for sulfur oxides, suspended particulates, carbon monoxide,
ozone, nitrogen dioxide, lead, and particulate matter with an aerodynamic diameter
less than or equal to a nominal PM,, The primary air standard is the level of air
quality that provides protection for public health with an adequate margin of safety.
The secondary air standard is the level of air quality that may be necessary to protect
public welfare from unknown or anticipated adverse effects.

The secondary standard for total suspended particulates is 150 pg/m®, maximum 24-
hour average concentration, not to be exceeded more than once a year. The primary
and seconda.rx standards for lead and its compounds, measured as elemental lead,
are 1.5 ug/m°, maximum arithmetic mean average over a calendar quarter, as a
constituent of suspended particulate matter. The primary and secondary standards
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for PM,, are (1) 50 ug/m’ annual arithmetic mean concentration, and (2)
150 ug/m’, maximum 24-hour average concentration. Sulfur dioxide and nitrogen
dioxide releases to the atmosphere may be of concern if soils contaminated with
nitrates or sulfates are incinerated. The primary standards for sulfur oxxde§
measured as sulfur dioxide, are 80 ug/m’, annual arithmetic mean, and 365 ug/m
maximum 24-hour average not to be exceeded more than once per year. The
secondary standard is 1,300 ug/m>, maximum 3-hour average concentration, not to
be exceeded more than once per year. The primary and secondary standards for
nitrogen dioxide are 100 ug/m? annual arithmetic mean. The standards may be
applicable during excavation, incineration of soils, and construction-related activities
at BAAP.

Chapter NR 406 requires permits for construction or modification of stationary
sources of air pollution and operation of new stationary sources. Section NR 406.04
identifies specific and general categories of sources exempt from the permit
requirements. Specific categories of exempt sources include but are not limited to
(1) certain fuel-burning equipment that does not burn hazardous waste; (2)
equipment designed to burn solid wastes, which are not pathological wastes or
hazardous wastes, at a rate of not more than 500 pounds per hour; (3) storage tanks
containing petroleum liquid or organic compounds that are not volatile organic
compounds (VOCs), with a maximum capacity of not more than 40,000 gallons; and
(4) VOC storage tanks with a maximum capacity of not more than 10,000 pounds.

The regulations also include a general category of exempt sources, and identify
certain pollutants and standards that may not be exceeded without considering
pollution control equipment in order for the source to be exempt from the permit
requirements. The exemptions apply when the following conditions exist:

° The source will not emit sulfur dioxide, carbon monoxide, or nitrogen
oxides at a rate of more than 9 pounds per hour for each pollutant
emitted, without considering pollution control equipment.

L The source will not emit particulate matter or organic compounds at
a rate of more than 5.7 pounds per hour for each pollutant emitted,
without considering pollution control equipment.
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o The source will not emit PM, , at a rate of more than 3.4 pounds per
hour, without considering po}l(t)xtion control equipment.

. The source will not emit any of the following air contaminants at a
rate greater than the applicable emission rate listed:

- fluorides, 3 tons per year

- hydrogen sulfide, 10 tons per year

- reduced sulfur compounds, 10 tons per year
- total reduced sulfur, 10 tons per year

- vinyl chloride, 1 ton per year

. The source’s potential emissions at full capacity, without considering
pollution control equipment, of any hazardous air contaminant listed
in Chapter NR 445.04 are not greater than the emission rate listed.

° The source will not emit any air contaminant at a rate of more than
6 pounds per hour for each pollutant emitted, without considering
pollution control equipment.

Under WAC, Chapter NR 409, a new permit must be obtained when a portable
source is relocated to a new site. Portable sources are subject to the same
exemptions for new stationary sources listed under Chapter NR 406.

Chapter NR 415: Wisconsin Particulate and Sulfur Emissions Rules: Control of

iculate Emissio

Chapter NR 415 applies to all air contaminant sources and requires precautions to
be taken to prevent particulate matter from becoming airborne. Examples of
precautions include but are not limited to use of water or chemicals for control of
dust, application of plastic covering on material stockpiles and surfaces which can
create airborne dust, or covering or securing of materials likely to become airborne
while being moved on public roads. WAC, Chapter NR 415.05 specifies particulate
emission limits for certain processes. In addition, particulate emissions limits were
developed for fuel-burning equipment and incinerators (Chapters NR 415.06 and
NR 415.07, respectively), depending on unit specifications. In particular, the limit for
incinerators on which construction commenced after April 1, 1972, and which are
rated at 4,000 pounds of waste per hour or more, is 0.15 pounds of particulate per
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1,000 pounds of exhaust gas. The limit for incinerators rated at over 500 pounds and
less than 4,000 pounds of waste per hour is 0.21 pounds of particulate per 1,000
pounds of exhaust gas. For incinerators rated at 500 pounds of waste per hour or
less, other than prefabricated domestic incinerators below a S-cubic-foot capacity, the
limit is 0.30 pounds of particulate matter per 1,000 pounds of exhaust gas.
Prefabricated domestic incinerators below a S-cubic-foot capacity must not exceed
the performance emission requirements prescribed by the United States of America
Standards Institute for domestic incinerators (Standard Z21.6).

419; Wi in Organi mpound Emissions Rul

Chapter NR 419 requires that reasonable precautions be taken when handling
organic compounds to prevent spillage or escape or emission of organic compounds,
solvents, or mixtures. In addition, no person may dispose of more than 5.7 liters of
any liquid VOC waste, or any liquid, semisolid, or solid waste materials containing
more than 5.7 liters (1.5 gallons) of any VOC, in any one day from a facility in a
manner that would permit evaporation into the ambient air during the ozone season.
This includes but is not limited to the disposal of VOCs that must be removed from
VOC control devices so as to maintain the devices at the required operating
efficiency.

The quantity of VOCs that evaporates into the ambient air during the ozone season
must not exceed 15 percent (by weight) or 5.7 liters in any one day, whichever is
larger. If remedial actions could result in the release of VOCs to the atmosphere,
such as could occur during air stripping, this regulation will be considered.

Chapter NR 422: Control of Organic Compound Emissions from Surface Coating,
Printi i Asphalt Surfaci

This chapter establishes requirements for the control of emissions resulting from
surface coating and printing processes and for the use of cutback asphalts for surfaces

intended for use by motor vehicles, bicycles, and pedestrians. May be applicable if
hot mix asphalt is selected as a remedial alternative.
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426; Wi i Lead, and Nitrogen Emission Rules; Control
n Xi issions

Chapter NR 426 states that carbon monoxide may not be emitted into the ambient
air in concentrations which contribute substantially to exceeding of an air standard
or which cause air pollution. New direct sources may not release significant
emissions of carbon monoxide unless these emissions are subjected to incineration
at 1,300°F for 0.3 seconds. The concentration of carbon monoxide can also be
reduced by some other means to an equivalent amount.

r NR 427: Wi in Carbon, Lead. and Nitrogen Emission Rules: Control
of Lead Emissions

This chapter states that lead or lead compounds cannot be emitted to the ambient
air in quantities that exceed an air standard or air increment, or which creates air
pollution.

: Wi i a d Nitrogen ission Rules: Control

of Nitrogen Emissions

Chapter NR 428 states that nitrogen oxides or nitrogen compounds may not be
emitted to the ambient air which substantially contributes to exceeding of a air
standard or cause air pollution.

429: Wi in Malodorous and Visible issions Rules; Control of
Malodorous Emissions and of Open Burning

This chapter establishes emission limitation, odor tests, and abatement or control
requirements for malodorous air contaminant sources and to limit the conditions
under which open burning is permitted in order to protect air quality. Section 429.04
addresses exceptions for open burning of explosive or dangerous materials for which
there is no other safe means of disposal.
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: Wi in ous Air Poll Emissions Standard

Chapter NR 445 applies to all air contaminant sources and to all owners or operators
of an air contaminant source, unless it is a specifically regulated source under
Chapters NR 446 through NR 449 or the NESHAPS. (NOTE: Chapters NR 446
through NR 449 and NESHAPS are not generally applicable to hazardous waste
remedial activities because the activities do not usually use one of the specific source
categories regulated. Chapters NR 446 through NR 449 and NESHAPS are intended
for a specific type of source and not all sources of that pollutant.)

A hazardous air contaminant is defined as any air contaminant for which no ambient
air quality standard is set in Chapter NR 404 of the WAC and which the department
determines may cause or significantly contribute to mortality, or in a serious
irreversible or incapacitating reversible illness, or may pose a significant threat to
public health or the environment. Hazardous air contaminant emission
concentrations are percentages of threshold limit values established by the American
Conference of Governmental Industrial Hygienists. These percentages are specified
in Chapter NR 445. Specific application of these standards will be determined on
a site-specific basis during the FS process. Emission standards are listed for each
contaminant for 24- and 1-hour averaging periods. The standards may be applicable
to remedial activities that involve treatment by a process which generates hazardous
air contaminant emissions. Some emission rates which may be considered at BAAP
are listed in the following table.
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contaminants emission rate in lbs/hr emission rate in lbs/hr
w/emission points <25 ft | w/emission points =25 ft
P-Nitroaniline 0.249600 1.032000
Nitrobenzene 0.417600 1.752000
Diethyl phthalate 0.417600 1.75200
Trichloroethylene 22.485600 94.416000

Hazardous Air Contaminants with Acceptable Ambient Concentrations
(compliance to be achieved by April 1, 1993)

Dinitrotoluene 0.124800 0.504000
Aluminum - pyro 0.417600 1.752000
powders
- soluble salts 0.165600 0.672000
Chromium (metal, 0.040800 0.170400
compounds)
I Cobalt (metal, dust) 0.004080 0.017040

Hazardous Air Contaminants Without Acceptable Ambient Concentrations
Requiring Application of Best Available Control Technology

contaminant Ibs/fyears®
Acrylonitrile 25.0
Carbon Tetrachloride 25.0
| N-Nitrosodi-n-propylamine 250.0
i (total nitrosoamines)
250.0
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. _Wisconsin Solid Waste Management Regulations

These regulations outline requirements for solid waste landfill construction,
operation, and closure. The requirements include performance and location
standards, and design, operation, and closure criteria.

A solid waste landfill may not be located within 1,000 feet of any navigable lake,
pond, or flowage; 300 feet of any navigable river or stream; a floodplain; 1,000 feet
of the nearest edge of any state trunk highway, interstate, or federal aid primary
highway, or the boundary of any public park unless the landfill is not visible; or
1,200 feet of any public or private water supply well. The location of a solid waste
landfill also must not cause significant adverse impacts to wetlands critical habitat
areas, surface water, or groundwater.

Remedial actions that involve closure of a landfill that contains nonhazardous solid
waste must comply with the design requirements outlined in WAC, Chapter
NR 504.07. In general, all final cover systems must be designed to minimize leachate
generation, reduce facility maintenance by stabilizing the final surface through design
of compatible slopes and vegetation, minimize climatic effects, and provide removal
of leachate and venting of gas.

When closing a facility, the owner or operator must notify the WDNR in writing at
least 120 days prior to closing and restrict access within 10 days of ceasing to accept
waste. Closure should be accomplished in the following manner unless a different
closure plan or plan of operation has been approved:

1. The entire area previously used for disposal purposes must be covered
with at least 2 feet of compacted earth sloped adequately to allow
surface water runoff.

2. Surface water run-on must be diverted around all areas used for waste
disposal to limit the potential for erosion and increased infiitration.
Drainage swales conveying surface water runoff over previous waste
disposal areas must be lined with a minimum thickness of 2 feet of
clay.

3. The final slopes of the facility must be greater than 2 percent, but must
not exceed 3 horizontal to 1 vertical.
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4. The finished surface of the disposal area must be covered with a
minimum of 6 inches of topsoil.

S. The area must be vegetated within 90 days after ceasing to accept
wastes or, if waste termination is after September 15, within 90 days
after March 15 of the following year.

The WDNR may require the facility to have a gas venting system if necessary.
Under Section NR 508.04, WDNR may require monitoring at existing facilities,
regardless of whether the facility remains in operation. Specifications for monitoring
are outlined. Sampling frequency for groundwater is based on the size of the facility.
Leachate head wells must be measured at least monthly for leachate level elevations.
Sampling parameters must be specified in writing by the WDNR.

I ; dous Waste M. ment Rules; General
This chapter provides definitions for Wisconsin’s Hazardous Waste Management

: Rules (Chapters NR 600-699) and general permit application information. Section
' . NR 600.04 also specifies four prohibited activities:

. underground treatment of any hazardous waste through a well;
* land treatment of any hazardous waste;
. the use of solid waste, used oil, or other material which is

contaminated or mixed with a hazardous waste for dust suppression or
road treatment; or

. the placement of any noncontainerized or bulk hazardous waste in a
salt dome formation salt bed formation, underground mine, or cave.

This chapter also incorporates reference citations and general information concerning
the hazardous waste management program.
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r . Wisconsi ous Waste Management Rules: Identification
R of Faardos W o

These rules establish criteria for identifying the characteristics of hazardous waste
and establishes a list of hazardous wastes based on these criteria. These rules are
used to determine if waste handled by a solid waste generator, transporter, or
owner/operator of a solid waste facilities is a hazardous waste subject to regulation.

h r NR 610; Wisconsin H. dous Waste Management Rules; Small Quanti

enerator ar

This chapter specifies requirements that apply to small and very small quantity
generators of hazardous waste. This rule defines very small generators as producing
less than 100 kilograms of hazardous waste in a calendar month; and does not
accumulate at any time quantities of hazardous waste greater than 1000 kilograms.
Very small generators are exempt from full regulation if the requirements listed in
NR 610.07 are met. BAAP is most likely a very small generator of hazardous waste.
That waste is the result of burning of propellants in a steel burning dish, which
generates a very small quantity of ash.

h r ;Wi in Hazard W M ment Rules; H
Waste Transporter Standards

The requirements which apply to the transportation of hazardous waste, as well as
the licensing requirements for transporters of hazardous waste, are established in this
chapter. Requirements for the implementation of a manifest system are described
in NR 620.07 The rules also outlines the packaging, labeling, marking and placarding
requirements in NR 620.11 which must be met for a transporter to move a transport
vehicle containing hazardous waste. The rule states that packing must be conducted
in accordance with 49 CFR Part 173, November 1, 1985 and labeled, marked, and
placarded in accordance with 49 CFR Part 172, November 1, 1985
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Wi in Hazardous Waste Management Rules: Hazardous
Wast li ds

This regulation provides exemptions from the requirements of NR 600.04 and
Chapters NR 630 through 680 for legitimate recovery or reclamation of hazardous
waste.

Chapter NR 630; Wisconsin Hazardous Waste Management Rules; Storage,
Treatment and Disposal Facility General Standards

This chapter specifies the general requirements that apply to the storage, treatment,
and disposal of hazardous waste. Chapter NR 630.12 describes the requirement for
general waste analysis for hazardous waste. This rule requires that an owner or
operator of a hazardous waste facility conduct a detailed chemical and physical
analysis of a representative sample of waste before treatment or disposal of any
hazardous waste. Chapter NR 630.13 describes the waste analysis plan which must
be prepared and followed by the owners and operators of a hazardous waste facility.
This rule further specifies locations where a hazardous waste facility may not be
located, including:

Floodplains

Wetlands

Endangered species habitats

Within 200 feet from facility property line without locking (subject to
WDNR ruling)

o Within 200 feet of a fault which has had displacement during the
Holocene time.

The rule also establishes standards for open burning and detonation of explosives in
NR 630.20. Table VII, in Section 623.20, establishes the minimum distance, from
open burning or detonation of waste explosives or propellants, to the property owned
by other persons.

Section NR 630.21 establishes preparedness and prevention measures required in the
design, construction, maintenance, and operation of a hazardous waste facility.
Requirements for a contingency plan are detailed in Section NR 630.22.
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Wi i oundwater for H dous Waste:
w itorin tandar rrective Action
Requirements.

This rule specifies groundwater and leachate monitoring requirements, as well as
corrective action requirements resulting from a monitoring program. Existing
landfills or impoundments are defined as facilities having accepted hazardous waste
after November 19, 1980 but not after July 26, 1982. The monitoring requirement
for existing landfills is contained in Section 635.17. The requirements of Section NR
635.05 and 635.16 apply to all landfills, surface impoundments, and waste piles that
accepted wastes after July 26, 1982.

Solid waste disposal facilities which are approved under NR 506.15 to accept
hazardous waste only from very small quantity generators are exempted from this
rule.

: Wi in H W iner Standards

This rule provides environmentally acceptable hazardous waste treatment and storage
operations for hazardous waste facilities that store or treat hazardous waste in
containers. Small quantity generators accumulating waste on-site in containers which
are in compliance with Chapter NR 610 and large quantity generators who are in
compliance with Chapter NR 615. This rule may apply if hazardous wastes are held
in containers on site prior to or during on-site treatment. A totally enclosed
treatment facility, however, would be exempted from this rule.

T : Wi in H Waste Tar:k System dard:

This rule provides environmentally acceptable hazardous waste treatment and storage
operations for hazardous waste facilities that store or treat hazardous waste in tank
systems. Small quantity generators accumulating waste on-site in tanks which are in
compliance with Chapter NR 610 and large quantity generators who are in
compliance with Chapter NR 615. This rule may apply if hazardous wastes are held
in containers on site prior to or during on-site treatment. A totally enclosed
treatment facility, however, would be exempted from this rule.
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: Wi in d W. Pile

This chapter specifies the requirements which apply to hazardous waste piles. The
rule states that an interim license, operating license, variance, or waiver from the
department must be obtained to store or treat hazardous waste in a waste pile.
Section 655.05 establishes that the design, construction and operational requirements
specified in sections NR 655.07, 655.10, 660.11, 660.12, and 660.13 and the
monitoring requirements in NR 635 be met. This rule may be considered during the
FS process if hazardous materials are stored in a waste pile prior to or during
treatment.

r NR 635: Wisconsin Groundwater Standards for Hazard Waste;
water _an achate Monitoring Standards and Corrective Action

Requirements.

This rule specifies groundwater and leachate monitoring requirements, as well as
corrective action requirements resulting from a monitoring program. Existing
landfills or impoundments are defined as facilities having accepted hazardous waste
after November 19, 1980 but not after July 26, 1982. The monitoring requirement
for existing landfills is contained in Section 635.17. The requirements of Section NR
635.05 and 635.16 apply to all landfills, surface impoundments, and waste piles that
accepted wastes after July 26, 1982.

Solid waste disposal facilities which are approved under NR 506.15 to accept
hazardous waste only from very small quantity generators are exempted from this
rule.

r NR :_Wisconsin H: ous Waste Landfill Standards: dfill an
Surface Impoundment Standards.

This chapter applies to owners and operators of facilities that treat, store, or dispose
of hazardous waste in landfills or surface impoundments. Specific location
restrictions are given in Section NR 660.06. The chapter also discusses the
requirements for initial site inspection and report, feasibility report, plan of
operation, and miminum design requirements in Sections NR 660.07, 08, 09, 10, and
13, respectively.
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Exemptions to this rule include surface impoundments which have discharges
regulated under Chapter 147, a solid waste disposal licensed under Chapters 500 to
522, and facilities operating under interim licenses.

Requirements and standards that apply to incinerators that burn hazardous waste are
addressed in this chapter. This rule requires that an interim license, operating
license, variance, or waiver be obtained to incinerate hazardous wastes in accordance
with NR 600.9 and NR 680.

Prior to constructing a hazardous waste incinerator an initial operating license under
NR 680 must be obtained. This requires an approved feasibility study and plan or
operation report. The requirements for these reports in provided in NR 665.06.
Operation requirements for incinerators include:

. operation of the incinerator should minimize interference with other
activities.

. A sign must be posted to show the name, license number, and hour of

operation.
. All hazardous waste must be confined to a designated storage area.
o Hazardous waste may only be stored in tanks or containers in

accordance with NR 640 and NR 645.

. The incinerator must be brought to steady state, normal conditions,
including steady state temperature and air flow, using auxiliary fuel or
other means, before adding hazardous waste.

. Records must be maintained for a minimum of 3 years, including
records of weights of materials incinerated, the quantity of resulting
residue, and hours of plant operation.

o Records must detail all training required and completed. |
e Adequate cleaning equipment must be available.
W0039213.M80 68s3-12
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Charging openings and other equipment must be provided with
adequate safety equipment.

WDNR must be allowed to inspect new incinerators after completion
and at least 10 days prior to operation.

Monitoring and inspections must be conducted in accordance with
section NR 665.09(11)(a-g).

An automatic cut off device must be operational which will cut off
waste feed when a deviation from or exceedance of the limits.

Required removal efficiencies for a variety of wastes is provided in
section NR 665.09(13).

Operations must conform to the requirements specified in the license.

The department will specify acceptable operating limits based on the
results of the analysis and trial burns.

Hazardous waste may not be fed into the incinerator during start-up
or shut-down unless the incinerator is operating within the conditions
of operation.

Fugitive emissions must be controlled by either: (1) keeping the
combustion zone sealed; (2) maintaining a combustion zone pressure
of lower the atmosphere; or (3) an alternate means equivalent to (2).

The incinerator must cease operations if waste feed, incinerator design,
or operating conditions exceed limits designated in license.

The incinerator must be designed to meet the requirements in NR
640.06.

The rule further states that throughout the operating period, unless the owner or
operator can demonstrate that the residue removed from the incinerator is not a
hazardous waste, the owner or operator becomes a generator of hazardous waste.
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This chapter specifies requirements that apply to facilities that are not specified
otherwise. Prior to establishing or constructing a miscellaneous unit, an operating
license - must first be issued following approval of a feasibility study and plan or
operation report.

Standards for miscellaneous units are based on protection of human health and the
environment that may be due to migration of waste constituents: in the groundwater
or subsurface environment; in surface water, wetlands, or on the soil surface; and in
the air. Parameters which must be considered are described in section NR 670.08.

Requirements for thermal treatment facilities other than incinerators is addressed in
section NR 670.11.

This chapter identifies hazardous wastes that are restricted from land disposal and
defines those limited circumstances under which an otherwise prohibited waste may
continue to be disposed of on land. An exemption from this rule may be obtained
if certain conditions are met. This exemption would allow wastes which are
otherwise prohibited from land disposal to be treated in a surface impoundment.
Evaporation of hazardous constituents as the principal means of treatment is not
included in this exemption. Treatment standards are expressed as concentrations of
waste extract for contaminants of concern.

W, Facility Li ing Regulatio

Minimum standards for reports, plan submittals, and the issuance of licenses and
variances for facilities which recycle, treat, store, or dispose of hazardous waste are
established in this chapter. The fee schedule for facilities other than landfills and
surface impoundments is provided in Table XII of the rule. The fee schedule for
landfill and surface impoundments is provided in Table XIII.
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ous W. Facili re Regulations

This chapter establishes requirements for closure, long-term care, and financial
responsibility of hazardous waste facilities.

Closure performance standards require that a hazardous waste facility must be closed
in a manner that: minimizes further maintenance; manages post closure escape of
wastes, hazardous leachate, contaminated runoff or waste decomposition products to
ground or surface waters or the atmosphere; and meets other closure requirements
established with the Wisconsin Hazardous Waste Management Rules.

The rule further establishes that the owner must provide long-term care for the
closed hazardous waste facility for 30 years after closure.

Wisconsin

This statute outlines permit requirements for structures and deposits in Wisconsin
navigable waters and for enlargement of waterways. These requirements will be
considered and complied with when developing and implementing remedial actions
at BAAP that involve navigable waters. Under Section 30.12, it is unlawful to
deposit any material or to place any structure on the bed of any navigable water
without a permit where no bulkhead line has been established or beyond a lawfully
established bulkhead line. A structure must not materially obstruct navigation or
reduce the effective flood flow capacity of a stream, and must not be detrimental to
the public interest.

Under Section 30.19, unless a permit has been granted, it is unlawful to construct,
dredge, or enlarge any artificial or natural waterway, canal, channel, ditch, lagoon,
pond, lake, or similar waterway where the purpose is ultimate connection with an
existing navigable stream, lake, or other navigable waters, or where any part of the
artificial waterway is located within 500 feet of the ordinary high-water mark of an
existing navigable stream, lake, or other navigable waters. A permit is also required
for grading or removing topsoil from the bank of any navigable stream, lake, or other
body of navigable water where the area is exposed by the grading and where removal
will exceed 10,000 square feet. Exceptions are granted for public highways,
agricultural uses, lakes and streams located in certain counties with a populadio: of
750,000 or more, and any work required to maintain the dimensions of an eniuged
waterway.
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Chapter 30 also addresses bridge construction and maintenance, waterfowl habitat
management, cutting weeds in navigable waters, wharves, piers, swimming rafts,
diversions of water from lakes and streams, and removal of material from beds of
navigable waters.

If the response action is conducted entirely on-site, a permit would not be required.

City of Baraboo Floodplain Zoning Code (Subchapter II)

The Baraboo Floodplain Zoning Code divides floodplain areas into three districts:
the Floodway District, the Flood Fringe District, and the General Floodplain District.
The Floodway District is the channel of a stream and those portions of the floodplain
adjoining the channel that are required to carry and discharge the floodwater or
flood flows of any river or stream associated with the regional flood. The Flood
Fringe District is the area between the regional flood limits and the floodway area.
The General Floodplain District is the land that has been or may be hereafter
covered by floodwater during the regional flood and encompasses both the Floodway
and Flood Fringe districts.

Certain activities are prohibited or subject to specific restrictions in floodplain areas.
Within the Floodway District, only open space having low flood damage potential
and not obstructing flood flows is permitted, including agricultural uses, nonstructural
industrial or commercial uses (e.g., parking lots), public and private recreational uses,
extraction of sand or gravel, marina- and boat-related structures, railroads, pipes,
streets, and culverts. Specific standards for developments in floodway areas are listed.

In the Flood Fringe District, any structures, land use, or development may be
permitted, provided a land use permit has been issued by the Building Inspector.
Manufacturing and industrial buildings, structures, and accessory uses must be
elevated or flood-proofed to 2 feet above the regional flood elevation. The storage
or processing of materials that are buoyant, flammable, or explosive, or which in
times of flooding could be injurious to human, animal, or plant life, must be at or
above the flood protection elevation or flood-proofed. All solid waste disposal sites,
whether public or private, are prohibited in flood fringe areas.

A building permit must be obtained for construction in a floodplain. Flood-proofing
measures must be designed consistent with the flood protection elevation for the
particular area associated with it. The applicant must submit a plan or document
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certified by a registered professional engineer or architect that the flood-proofing
measures are adequately designed for protection to the flood protection elevation for
the particular area. All flood-proofing must provide anchorage to resist flotation and
lateral movement.

All zoning and permit requirements associated with activities within a floodplain will
be considered if remedial or construction activities at BAAP involve work in a
floodplain.
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APPENDIX A GLOSSARY OF ACRONYMS

ACLs Alternate Concentration Limits

AIC Acceptable Intake - Chronic

AIS Acceptable Intake - Subchronic

ARARs Applicable or Relevant and Appropriate Requirements

AWQC Ambient Water Quality Criteria

BAAP Badger Army Ammunition Plant

BACT Best Available Control Technology

BOD biochemical oxygen demand

CAA Clean Air Act

CAAAs Clean Air Act Amendments

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

CsD Treatment standards for hazardous soil and debris

CSFs Cancer Slope Factors

CWA Clean Water Act

DOT Department of Transportation

EO Executive Order

ESA Endangered Species Act

FS Feasibility Study

FWQsS Surface Water Quality Standard

HA Health Advisories

HAPs Hazardous Air Pollutants

HEAs Health Effects Assessment

HHAG Human Health Assessment Group

HSWA Hazardous and Solid Waste Amendment

LDRs Land Disposal Regulations

MACT Maximum Achievable Control Technology

MCL Maximum Contaminant Level

MCLGs Maximum Contaminant Level Goals

mg/L milligrams per liter
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NAAQS National Ambient Air Quality Standards
NEPA National Environmental Policy Act

NESHAP National Emission Standards for Hazardous Air Pollutants
NCP National Contingency Plan

NPDES National Pollutant Discharge Elimination System
NSPS New Source Performance Standards

OSHA Occupational Health and Safety Act

PAL preventative action limits

POTW publicly owned treatment works

PSD Prevention of Significant Deterioration

RfC Reference Concentration

RID . Reference Dose

RCRA Resource Conservation and Recovery Act
SDWA Safe Drinking Water Act

SIPs State Implementation Plans

SMCLs National Secondary Drinking Water Standards
SPCC Spill Prevention, Control, and Countermeasure
TCLP Toxicity Characteristic Leaching Procedure
TDS total dissolved solids

tpy tons/year

TSDF transfer storage and disposal facility

TSP total suspended particulate matter

TSS total suspended solids

pg/m’ micrograms per cubic meter

USACE U.S. Army Corps of Engineers

USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service

UST Underground Storage Tanks

VOCs volatile organic compounds

WAC Wisconsin Administrative Code
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WDNR Wisconsin Department Natural Resources
WPDES Wisconsin Pollutant Discharge Elimination System
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SOIL VAPOR SURVEY
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APPENDIX B: SOIL VAPOR SURVEY

B.1 STANDARD OPERATING PROCEDURES

This section contains the standard operating procedures followed by Northeast
Research Institute Inc. (NERI) of Farmington, Connecticut, while performing the
Petrex soil vapor survey at BAAP during the RI.

B.1.1 Sample Production and Preparation

Charcoal Sieving. The static volatile organic compound (VOC) collector is prepared
by applying presieved activated charcoal to the end of a ferromagnetic wire.

Charcoal Bonding. The procedure for preparing the activated charcoal is proprietary
information. The procedure results in the production of a collector consisting of size-
sorted activated charcoal bonded to the area within 1 cm of the end of a
ferromagnetic wire with a Curie point of 358°C.

Collector Containers. Culture tubes, measuring 25 mm by 125 mm and having a
screw cap closure, are washed in a biodegradable detergent, rinsed in methanol, and
baked at 180°C for 1 hour.

VWire Cleaning. The previously constructed wires are cleaned by heating in a special
apparatus at 358°C a total of 35 times. The wires are cleaned in lots of 32 wires.
From each lot, two vires are removed for immediate analysis to verify the cleanliness
of the lot. The remaining 30 wires are then sealed in one clean culture tube under
an inert atmosphere and placed in inventory.

Packaging for Client. Immediately prior to shipping the wires to the field, the tubes
containing 30 wires are removed from inventory and the wires are repackaged under
an inert atmosphere in individual tubes. Ten percent of the repackaged tubes
contain two wires and are called "duplicates.” The collectors are packaged by double
bagging in Ziploc bags in an inert atmosphere. These bags are then placed in
inventory in a temperature-controlled room.
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Ouality Control and Quality Assurance. Prior to releasing stocked wires for a field

survey, two single wires from each lot are checked for cleanliness and collecting
potential. This QA/QC phase measures and documents collector preparedness when
leaving the laboratory. One of these wires is analyzed without exposure in order to
demonstrate that the lot is clean, and the other wire is exposed to hexane vapor for
2 seconds and then analyzed in order to verify that the charcoal is highly adsorptive.
The duplicates are used when the wires return from the field. These wires help
determine the required machine sensitivity and act as a measure of reproducibility.

Custody Document. A "custody document" accompanies each group of collectors
leaving the laboratory and remains with the group until the collectors have been
exposed, analyzed, and are disposed of.

B.1.2 Field Operations

Locating Sample Sites. Sample placement sites, usually predetermined on an
accepted survey proposal, are located from a nearby, surveyable landmark using a

compass and pacing or some other measuring device (e.g., pacing wheel, hip chain,
or tape measure). A transit may be used for more accurate placement, but such
accuracy is seldom required.

Soil Coring. Once a sample site has been established, a hole is cored to a depth of
1 to 3 feet, depending on the soil nature (sample placement depth is held constant
for a given survey). This is accomplished using a variety of tools depending on the
nature of the material to be cored. The holes should be vertical and as free from
debris as possible. When the sampling is performed in areas covered by asphalt or
concrete, a generator-powered rotary hammer drill with a carbide-tipped bit is used
to drill a 1%-inch-diameter -oie :n the cover. A hand auger is used to remove the
cuttings and road base from *: hole, and then to extend and deepen the hole for
collector placement.

Collector Placement. Immediately after the hole is cored, a collector tube is
removed from the Ziploc bag and the bag is resealed. The cap is then removed from
the tube, and the tube is placed vertically, open end down, into the hole. The hole
is then backfilled with the soil core which was removed. The cap is placed in a clean
Ziploc bag and stored until collector retrieval. Collectors placed under asphalt or
concrete are treated the same as those in uncovered soil, except for modifications to
permit easy retrieval and to avoid potential downhole contamination from surface
cuttings. To allow retrieval of these collectors, a piece of galvanized wire is twisted
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around the neck of the tube and run to the surface so that the sample may be
recovered by pulling the wire. Once the collector is placed in the hole, sterile sand
is used to backfill the hole to a point well over the top of the sample. An aluminum
plug is then placed near the top of the hole, and the remainder of the hole is filled
with the sterile sand.

Site Identification. Each site is flagged using pin flags or ribbon flagging, and the site
location is marked and numbered on a base map. A field notebook is used to record
the date, collector number, site location description, soil type, and general
observations.

Exposure Time. Time calibration collectors are included as part of every survey.
These are QA collectors used to monitor sample loading during the survey. These
collectors are placed in an area of known or suspected contamination, and sets are
retrieved and analyzed at intervals to indicate the appropriate residence time for
survey samples. Separate "travel blank” collectors are also included as a QC measure
in every survey. These collectors are buried along with the survey collectors, but the
tubes are never opened. These control collectors monitor for contamination during
transport or placement.

Collector Retrieval. The collectors are retrieved when the time calibration collectors
reveal that there has been sufficient loading of gases on the charcoal absorbent. In
the field, the soil is removed until the tube is exposed. A cap is taken from the
sealed Ziploc bag. The Teflon seal is checked to make sure it is seated inside the
cap. The culture tube is removed from the hole and any dirt that is on the threads
of the tube is wiped off with a clean cloth. In the event the tube is broken or
cracked, the collector wire is transferred to a new tube using forceps. The tube is
capped and sealed. All flagging material is retrieved.

Collector Numbering. Each tube is immediately numbered according to the scheme
established in the field notes and on the base map. The collector number is written
on adhesive labels which are applied to the tube cap. No two sites may have the
same number.

r_Shi Once the collectors have been retrieved, they are sealed in
double Ziploc bags, wrapped, and then padded with bubble packing. Material such
as Styrofoam peanuts or newsprint can introduce possible contaminants to the
collectors and should not be used for packaging. The collectors, field notes, base
map, and chain-of-custody document are either hand-carried back to NERI’s
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analytical laboratories in Lakewood, Colorado, or are shipped by overnight carrier
service.

B.1.3 Collector Analysis

Numbering Check. Upon receipt of the collectors, the number on each tube is
recorded and any missing or duplicated numbers are noted. A missing number
generally indicates that the collector could not be retrieved. Samples with identical
numbers generally cannot be used unless their true site location can be established.

Instrumentation. Thermal desorption is accomplished using a Fisher radio frequency
power supply and a Curie point pyrolyzer designed by NERI and Extrel. The mass
spectrometer used is an Extrel SpectrEL quadruple mass spectrometer. A few Petrex
wire samples contained several compounds. NERI desorbed some of the duplicate
backup wires by another technique using pyrolysis/GC/MS. This technique enabled
detection of many more compounds at very low detection limits. Using this method
on a number of wires, the presence of carbon tetrachloride was confirmed. In
addition, several other compounds were identified as present in certain areas,
including dichlorobenzene, hexachloroethane, nitrobenzene, nitrotoluene,
dinitrotoluenes, dinitrophenol, dinitrobenzene, trinitrotoluene, and
hexachlorobenzene. The analysis is controlled and recorded by DEC PDP 11/23
microcomputer. Following the analysis, all data are collected and archived on a PDP
11/73 microcomputer. Data for all active jobs are stored on both of the PDP 11
computers, as well as on magnetic tape. Data for all completed jobs are stored on

magnetic tape in perpetuity.

Calibration. Mass assignment, sensitivity, and resolution are manually adjusted using
a Perfluorotributylamine (PFTBA) standard. Following tuning, the spectrum of
PFTBA is collected under computer control and the digital spectrum is compared to
the known spectrum of PFTBA with respect to sensitivity, response linearity, and
mass assignment. If more than three of the measured peaks deviate from the
published values by greater than 0.1 amu, or if any single peak deviates by greater
than 0.2 amu, the instrument is tuned again.
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Instrument Parameters. The instrument is operated with the following parameters.

Vacuum < 3x10° torr
Ionization Energy 70.0 eV
Ionization Current 12.0 mA
Desorption Time 5.0 sec
Desorption Temperature 358°C
Number of Scans/Sample 30
Scan Rate 1,250 amu/sec
Mass Spectrometer Analysis and QA/QC. Each collector wire is analyzed in random

order. The entire group of survey collectors are anmalyzed as one run without
interruption from other surveys.

The organic gases adsorbed on the carbon are thermally desorbed from the carbon,
separated according to ion mass, counted, and a mass spectrum of masses from 15
to 240 is obtained.

Periodic (approximately every 20 samples) machine background analyses are
performed as a QC measure to assure minimal influence from internal
communication. If there are peaks that are not related to atmospheric gases, the
supervisor is notified and the mass spectrometer is shut down and cleaned as

necessary.

A written sample number record is kept during the analysis to prevent accidental
cross-numbering. The mass spectrometer control program prompts the operator with
a warning if a sample number is entered that has already been used. The operator
then checks the current number, along with the disk storage location of the
previously entered number, to identify the true numbering situation.

Data Filing. The raw data file generated by the sample analysis is labeled for
storage under a unique file name.

Detection Limits. The sensitivity of the Petrex method can be estimated by making
the assumption that there is free soil gas to be sampled continuously in the vadose
zone. We have determined by the spiking of Petrex wires that we have the following
mass spectrometric system detection limits.
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APPROXIMATE FIELD
TYPICAL CHLORINATED SOLVENTS PETREX WIRE (25 DAYS)
Tetrachloroethylene 10 ng 15 ppt
Trichloroethylene 10 ng 15 ppt
trans-1,2-Dichlorethylene 50 ng 60 ppt
Dichloromethane 25 ng 60 ppt
Trichloromethane | 10 ng 30 ppt
Tetrachloromethane 20 ng 30 ppt

ng = nanograms; ppt = parts per trillion

Because we put the entire wire into the mass spectrometer, 99 percent of the
passively adsorbed compounds end up in the quadrapole for detection. If we assume
a sampling rate of the Petrex collector to be approximately 10 cubic centimeters per
minute, we can calculate the approximate field (25 days) sensitivity.

The working range of the methodology relates somewhat to the performance of the
mass spectrometer and the linear range of the detector system. When dealing with
individual ions, we have a 10° ion count working range and a saturation value of
approximately 2.4x10°>. We can correct target ions for saturation in clusters by using
adjacent ratios to extend the target ion above the 2.4x10° saturation range.
Generally, uncertainties in these mass spectrometric measurement and detection
issues are not a major contributor to the mapping of ion flux or our interpretation
of compound anomalies. The typical flux or ion count range for soil gas
concentration is 10 to 5,000 ng on wire adsorption or 10 ppt to 2.4 parts per billion
(ppb) for an average 25-day survey.

If you review our calibration procedure, you will see that much emphasis is put on
FC43 tuning ratios. We assure reference tuning ratios which are equivalent to what
is recommended for USEPA work. Representative duplicate wires are used to
establish an initial working range for a set of target compounds. Then, those
conditions are held constant throughout the run.
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B.1.4 Data Interpretation and Presentation

Map Generation. The sample location maps are created by placing the field base
map on a digitizing board and entering each site as an X-Y coordinate relative to
some surveyable feature at the site. The relative ion counts for each compound can
then be plotted at the sample locations. Cultural and topographic features can also
be digitized onto the map as reference points.

Identification. The mass spectrum that is drawn for each sample is
compared to a library of mass spectra derived from known VOCs. Several thousand
pure compound spectra have been developed by the Bureau of Standards and are
available for spectra comparison. NERI has also developed its own library of spectra
through headspace analysis of pure compounds using the Petrex wires. Once a
compound has been identified in this manner, the ion current or "flux" for this
compound is defined as the total ion current for the "parent peak” of that compound.

Relative Flux Determination. The process of determining ion currents (relative
intensities) of indicator peaks is computerized. All ion current data are extracted

from the original data file and are processed for identification.

The relative ion current intensity (relative intensities) of the gases that are desorbed
from the collectors are matched with sample locations on a map of the survey area.
These relative intensities are useful for inferring the areal extent of contamination
and relative differences in the concentrations of the compounds in the soil or
groundwater. This can aid in determining the direction of source areas or direction
of movement of contamination.

These surface collections and analyses cannot be used to determine the depth to the
source contaminants or the precise concentration at depth. Because compounds can
be differentiated by their spectra, analyses from the carbon collectors can be used to
help differentiate muitiple compounds and multiple source areas within a single
survey.

Data Interpretation. Once the relative intensities for the compound in question are
mapped, the data can be contoured to reveal those areas with "hot spots” and the
orientation of plume migration. All other available data, such as geologic setting,
soil types, groundwater conditions, type of contaminant, site history, and other factors
are taken into account as the interpreter draws conclusions. One conclusion may be
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that not enough data are available, and a follow-up survey may be recommended to
further clarify the interpretation.

Data Presentation. Once the data has been compiled, interpreted, and mapped, a
report describing the Petrex technology, the survey design and results, interpretations,
conclusions, and recommendations is produced for the client’s use. Also, the maps
are printed which display compounds of the client’s specifications. These reports and
maps are for the client’s use only, and no report or map is released to anyone else
without prior written consent of the client. This confidentiality policy is never
breached.

B retation of x M

As previously stated, the relative intensities for any compound at one sample location
can only be compared to another location within the same survey for the same
compound. Relative intensities of different compounds cannot be compared to each
other. Also, the relative intensities of one survey cannot be compared to the relative
intensities of any other survey, even between two surveys at different times of the
year over the same site. Since the data are non-quantitative, only the flux patterns
of a survey or the relative difference between flux values of two samples from the
same survey should be considered during interpretation. However, the same "hot
spots” and plumes should contour in the same place over multiple surveys at a given
site, allowing for migration.

B2 RESULTS

The results of the soil vapor. survey are presented in the following figures.
Figures B-1 through B4 illustrate areas of elevated relative flux concentrations for
various hydrocarbons and chlorinated hydrocarbons in the Propellant and Deterrent
Burning Grounds. Figures B-5 through B-12 present the relative ion counts at each
sample location for the specific compound being evaluated. The ion counts were
generated through analyses of mass spectra data generated for each sample.
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APPENDIX C

APPENDIX C: SURFACE GEOPHYSICAL SURVEY

C.1 TECHNIQUES

Terrain conductivity (TC) measurements, ground-penetrating radar (GPR), and
magnetometer profiling were performed at Badger Army Ammunition Plant. These
techniques are described in the following subsections.

C.1.1 Terrain Conductivity Measurements

C.1.1.1 General. TC surveys, also referred to as electro-magnetic induction (EMI) surveys,
have traditionally been used in mineral exploration for tracing conductive ore bodies (i.e.,
massive sulfides). More recently, conductivity surveys have been widely used for tracing
conductive contaminant plumes in groundwater. Leachate from municipal landfills tends
to be much more conductive than naturally occurring groundwater. Accordingly, the shape,
extent, and relative impact of a plume can be studied with TC surveys. Such surveys have
also been successfully used in studymg some orgamc contamination in s¢il and groundwater
since the conductivity of most organic chemicals is much lower than naturally-occurring soils
and groundwater.

C.1.12 Data Acquisition. Data generated during field surveys were stored in a numerical
data logger and were recorded on log books in the field. Since the instrument never comes
in co..iact with the ground, data acquisition is more rapid than conventional, galvanic, earth
resistivity surveys. However, quantification of cond:c ity data to yield a layered-earth
solution is more difficult than with conventional earth sistivity.

The EM-31 DL utilized at BAAP is a widely used TC meter manufactured by Geonics, Ltd.,
in Mississauga, Ontario. This instrument, which has proven to be rapid-reconnaissance
exploration tool, is used to assess the conductivity values for soil and rock materials.

C.1.1.3 Principles. The instrumentation for TC surveys consists of a transmitter and
receiver which operates in the following manner. The transmitter is energized by an
alternating current producing a magnetic field, designated as the primary field, Hp. This
artificial magnetic field induces small electric currents to flow in the earth which, in turn,
produce a secondary magnetic field, Hs. This secondary magnetic field is complexly related
to the transmitter/receiver separation distance and to the operating frequency of the
transmitter, both of which are selected by the operator. The ratio of the secondary magnetic
field to the primary magnetic field (Hs/Hp), under conditions fulfilled in the field, is linearly
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proportional to the TC. This ratio is measured by the receiver and converted into
conductivity values in units of millimhos per meter.

C.1.1.4 Interpretation. Although it is difficult to define the thicknesses and "true"
conductivity of individual subsurface layers, the instrument precisely measures the "apparent"
conductivity of a volume of underlying earth materials. The apparent conductivity is
comprised of the sum of the contributions from each layer that is "sampled" by the
transmitter-receiver array. The volume (and therefore the depth) of earth materials
sampled increases with increasing separation between the transmitter and receiver. This
separation is fixed at 3 meters with the EM-31.

The instrument can be used in either the horizontal dipole or vertical dipole mode.
Selection of the operational dipole mode depends on the depth of sampling desired, and the
desired sensitivity of the instrument to materials at various depths, relative to the
transmitter-receiver coil separation. Table C-1 shows the relationship of the vertical and
horizontal dipole modes and coil separation to the effective depth of exploration.

The relative response of the instrument to materials at various depths can be estimated by
examining Figure C-1, which shows a comparison of the relative responses for vertical and
horizontal dipoles. The vertical axis describes the relative contribution to the secondary
magnetic field, arising from a thin layer at a given depth, z. The horizontal axis shows how
this response varies as a function of the ratio (z/s), where z is the depth of the thin layer
described previously and s is the transmitter/receiver separation.

Figure C-1 demonstrates that in the vertical dipole mode, the contribution to the secondary
magnetic field from near-surface materials is very small but reaches a maximum at a depth
z of approximately 40 percent of s. The contribution is significant, although diminished, at
a depth of 150 percent of s. This depth represents the effective depth of exploration in the
vertical dipole mode (see Table C-1).

In the horizontal dipole mode, the contribution to the secondary magnetic field arising from
near-surface materials, is a maximum and decreases with increased depth. The contribution
is also significant at a depth of about 75 percent of s. This depth represents the effective
depth of exploration in the horizontal dipole mode (see Table C-1). The location and
results of TC surveys at the Deterrent Burning Ground and Landfill 1 are discussed in
Section 6.1.

WO0039213CAPP 6853-12
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TABLE C-1
TERRAIN CONDUCTIVITY MEASUREMENTS
EFFECTIVE DEPTH OF EXPLORATION

REMEDIAL INVESTIGATION

BADGER ARMY AMMUNITION PLANT
INSTRUMENT Con. SEPARATION VERTICAL DiroLE HORZONTAL DwrOLE
EM 31 3m 4.5m 2.25m
EM 34-3 10m 15m 7.5m
20m 30m 15m

C-3




1.0

Ovi®) 1.0~ HORIZONTAL DIPOLES

VERTICAL DIPOLES

NOTE: "Qv(z)" is the relative contribution to the secondary

magnetic field intensity from material in a thin layer (dz)
located at (normalized) depth "2."

*z" is the depth of the thin layer (dz) divided by the
intercoil spacing between transmitter and receiver.

FIGURE C-1

TERRAIN CONDUCTIVITY SURVEY
COMPARISON OF RELATIVE
RESPONSES FOR VERTICAL

AND HORIZONTAL DIPOLES
REMEDIAL INVESTIGATION

BADGER ARMY AMMUNITION PLANT
popvrme— ABB Environmental Services, Inc.
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C.12 Ground Penetrating Radar Profiling

C.12.1 Introduction. The GPR technique uses high frequency radio waves to determine
the presence of subsurface objects and structures. Energy is radiated downward into the
subsurface from an antenna which is pulled slowly across the ground at speeds varying from
about 0.25 to 5 mph, depending upon the amount of detail desired and the nature of the
target. The radio wave energy is reflected from surfaces where there is a contrast in the
electrical properties of subsurface materials. These surfaces may be naturally-occurring
geologic horizons (soil layers, changes in moisture content, voids and fractures in bedrock)
or manmade (buried utilities, tanks, drums, etc.). The reflected energy is processed and
displayed as a continuous strip chart recording of distance versus time (where time can be
thought of as proportional to depth).

The depth of penetration of a GPR system is highly site-specific, and depends, among other
factors, on (1) the soil types at the site (clean sands are best), (2) moisture conditions (dry
is best), and (3) the frequency of the antenna (the lower the frequency, the deeper the
penetration, and the less the resolution capability).

; ‘ Typical applications for GPR include delineating the boundaries of buried hazardous waste

‘ materials and the perimeters of abandoned landfills; finding steel reinforcement bars and
voids in concrete structures; recording the depth of geological interfaces, bedrock, and coal
seams; locating and mapping buried utilities; bottom and shallow subbottom profiling on
lakes; and determining glacial ice stratification and thickness.

C.122 Principles. The radar system consists of a control unit, an antenna assembly
(transmitter /receiver), and a recording device for analog field recordings. A tape recording
unit may also be present for further data processing after field activities are completed. The
antenna transmits electromagnetic (EM) pulses of short duration into the ground. The
pulses are reflected from geologic or man-made surfaces and are picked up by the receiver
which transmits the signals to the control unit for processing and analog display. Shallow
objects appear near the top of the strip chart recording (less time elapsed between the
outgoing pulse and the return of reflected energy), whereas deeper objects appear further
down the recording (more time elapsed).

The time required for the EM pulse to traverse the path down to and back from the
reflecting medium is measured in nanoseconds (ns), where 1 ns equals 1x10™ seconds. The
two-way travel time is proportional to the burial depth of the reflecting medium and is
dependent upon the dielectric properties of the medium through which the EM pulse
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travels. The dielectric properties of a medium are related to the moisture content and
composition of a material.

Figure C-2 depicts the relationship between a single EM pulse generated by the controller
and the resulting strip chart recording which would result from many such EM pulses (by
permission of GSSI, Inc.). Figures C-3 and C+4 illustrate various features as they would
appear on a GPR recording.

The propagation velocity of the EM pulse is determined by the relative dielectric
permittivity (er) of the material through which the pulse travels. The er is a measure of the
degree to which a medium can resist the flow of the EM pulse: the higher the er, the lower
the resistance to flow, and vice versa. For most earth materials and rocks, the er does not
exceed 10 and is always greater than 1, the value for a vacuum. Table C-2 gives typical
permittivity values for commonly encountered materials. The er is related to the
propagation velocity by the formula

(1) er = (¢/Vm)?,

where "c” is the propagation velocity in free space (3x10°® meters per second or
approximately 1 foot per ns), and Vm is the propagation velocity through a material.
It follows that er®5 = ¢/Vm or 1/Vm = [er®5)/c. Since c 1 ft/ns, then

(2 1/Vm er®3,
where units are in ns/ft (one-way travel time),

Formula (2) gives a method for estimating the propagation velocity for a medium (and
therefore the depth to a reflecting horizon) if the soil conditions are known. If they are
unknown or their properties cannot be estimated accurately enough, a reflector of known
depth can often be used to calibrate the GPR recordings to site conditions.

C.13 Magnetometer Survey

C.13.1 Introduction. The magnetometer survey is a versatile, relatively inexpensive,
geophysical exploration technique. The focus of national attention on the hazardous waste
problem has prompted the routine use of magnetometers for locating repositories of buried
(drummed) wastes. Locating and quantifying these materials is essential to any remediation
effort, and magnetometer surveys can provide an extra measure of safety to those personnel
involved in the clean-up activities.

WO0039213C.APP 6853-12
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TasLE C-2 .
APPROXIMATE VHF ELECTROMAGNETIC PROPERTIES
OF VARIOUS MATERIALS *

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

MAaTERIAL RELATIVE DIELECTRIC PERMITTIVITY PuLse VeLocrry (NS/FT)
air 1 1
freshwater ' 81 9
seawater 81 9
sand (dry) 46 2-2.4
sand (saturated) 30 5.5
silt (saturated) 10 3.1
clay (saturated) 812 2.83.3
average dirt 16 4.0
dry sandy coastal land 10 3.1
marshy forested flatiand 12 3.5
rich agricuitural land 75 3.9
pastoral land, hilly, forested 13 3.6
freshwater ice 4 20
permafrost 4-8 2.0-2.9
granite (dry) 5 22
limestone 7-9 2.6
concrete 64 2.5
asphait 35 1.7-2.5

* Modified from Geophysical Survey Systems, inc.

C-10
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C.1.32 Principles. At BAAP a "proton precession” type magnetometer was employed. This
device utilizes the precession of spinning protons of hydrogen atoms in a sample of
hydrogen-rich fluid (e.g., kerosene, alcohol, or water) to measure the total magnetic field
intensity. Protons spinning in an atomic nucleus behave like tiny magnetic dipoles which
can be aligned (polarized) by an external magnetic field. The protons are initially aligned
parallel to the earth’s field. A second, much stronger magnetic field is produced
approximately perpendicular to the earth’s field by introducing electric current through a
coil of wire. The protons become temporarily aligned with this stronger field. When this
stronger field is removed, the protons tend to realign themselves with the earth’s field,
causing them to precess about this direction at a frequency of approximately 2,000 Hz. The
precessing protons will generate a small electric signal in the same coil used to polarize
them with a frequency proportional to the total magnetic field intensity and independent of
the coil orientation. By measuring the signal frequency, one can obtain the absolute value
of the total earth’s field intensity to an accuracy of 1 gamma or better. The total magnetic
field value measured by the proton precession magnetometer is the net vector sum of the
ambient earth’s field and any local induced and/or remanent (permanent) perturbations.

C.1.3.3 Interpretation. For typical manmade iron or steel objects, the approximate depth
of burial and the amount of metal that produces an observed magnetic perturbation (or
anomaly) may be quantified. The size of the anomaly (T) can be expressed as:

T = M/

where "M" is the magnetic moment of the source "r" is the depth to the source, and "n" is
a measure of the rate of decay with distance (n = 3 for a dipole source and 2 for a
monopole source).

Assuming a dipole source, the weight of a metal object (in pounds) can be expressed by the
following relation:

Weight = (T*r)/M

where "M" is the magnetic moment per pound of iron and varies from approximately 175
to 1750, "r" is the depth in feet (below the sensor), and "T" is the anomaly amplitude in
gammas.

The depth, "r", of a magnetic source can be estimated by a number of techniques, but
perhaps the simplest is by the "half-width" rule. This states that for simple anomaly sources,
the depth to the center of the anomaly is equal to the "half-width" of the anomaly. The half-

WO0039213C.APP 6853-12
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width is the horizontal distance between the maximum value of the anomaly and the point
at which the value is half the maximum value (Figure C-5).

A further refinement in magnetic studies is permitted with the addition of vertical gradient
measurements. This involves the simultaneous acquisition by two sensors of two values of
the total field. The sensors are mounted on a staff that is held vertically during a
measurement. A known distance (commonly half or 1 meter) separates the sensors on the
staff. The vertical gradient value is derived by obtaining the difference between the total
field values of the lower and upper sensors divided by the distance between them. Vertical
gradient measurements tend to be more sensitive to the presence of near-surface metal
objects than total field values alone.

There are commercially available magnetometers that record field data in an internal
memory, which can be "dumped" at the completion of field activities onto a personal
computer. These instruments can record the total field value, the vertical gradient, the time
and date of the measurement, and the station location (input by the user), as well as a
number of parameters that permit an evaluation of data quality. When vertical gradient
measurements are the primary focus of a survey, the diurnal variation is inconsequential,
because any variation affects the two sensors on the magnetometer sensor staff equally.

C2 RESULTS

The results of the TC, GPR, and magnetometer surveys conducted at Landfill 1, the
Deterrent Burning Ground, and the 1949 Pit are presented in this section.

C2.1 Landfill 1

A geophysical survey, consisting of both TC measurements and GPR profiling, was
conducted at Landfill 1. The purpose for this work was to accurately define the boundaries
of the landfill. A 100- by 100-foot survey grid was established prior to the start of field work
to serve as lateral control for the measurements to follow. Jordan accomplished this with
a compass and fiberglass tape and tied the survey grid into landmarks, where possible.

A Geonics EM-31DL Terrain Conductivity Meter was used for the TC survey.
Measurement stations were established every 20 feet within the survey area, and all stations
were referenced to the 100- by 100-foot grid. Measurements were recorded on a digital data
logger, and included both the quadrature- phase and in-phase components of the induced
magnetic field. The quadrature- phase component gives the TC value in millimhos per

WO0039213CAPP 6853-12
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where “Mo." is the magnetic moment per pound of iron and “r" is the
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between the two sensors and the object.
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meter. The in-phase component, used primarily for calibration purposes on the EM-31, is
significantly more sensitive to metallic objects and, hence, is useful for looking for buried
metallic objects, such as tanks and drums. Data from the in-phase component may be
thought of as being equivalent to a metal detector survey.

A GSSI SIR System IIT GPR system with 500 MHz antenna was used for the GPR survey.
GPR traverses were make at 10-foot intervals in three separate areas within Landfill 1.

The results of the TC and GPR surveys are presented as Figures C-6 through C-8.
Figure C-6 presents the TC quadrature-phase contours (ground conductivity). Figure C-7
portrays the TC in-phase contours (sensitive to metallic objects). Figure C-8 presents the
landfill perimeter as mapped by these survey results (including the GPR results).

The only significant anomaly on Figure C-8 is an east-west-oriented elliptically-shaped TC
"high" in the central portion of the study area (labeled TC-H3). TC-H3 is undoubtedly
caused by the presence of metallic refuse and the production of electrically conductive
leachate by infiltration of surface water runoff.

GPR traverses were located as indicated on Figure C-8. The transition across the boundary
separating natural sediments from the refuse disposed in the landfill is characterized by
strong, shallow reflections typical of landfills (Refuse typically retains moisture which
generates electrically conductive leachate, producing a large contrast in the electrical
properties of subsurface materials). The landfill boundary mapped during the field survey
is indicated on Figure C-8. There is a striking similarity between the boundary mapped by
GPR and the TC contours presented in Figure C-6 (the 8 millimho per meter contour has
been superimposed onto Figure C-8 for illustrative purposes.

C.22 Deterrent Burning Ground

The purpose for geophysical surveys at the Deterrent Burning Ground was to locate former
pits in which the burning of deterrent took place. Field methodology and instrumentation
for the surveys were discussed in Section C2.1. Information derived from these field
activities was used for planning the locations for explorations, including both monitoring
wells and test pits.

The results of the geophysical surveys at the Deterrent Burning Ground are presented in
Figures C-9 through C-11. Figure C-9 presents the TC quadrature- phase contours (ground
conductivity). Figure C-10 portrays the TC in-phase contours (more sensitive to the

WOU9213C.APP 6853-12
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presence of metallic objects). Figure C-11 summarizes the subsurface features which were
mapped (including the GPR results).

GPR measurements were made in the Deterrent Burning Ground in those portions of the
site where historical records and aerial photographs revealed pit locations where burning
activities took place. GPR traverses were made at 10-foot intervals in these locations.
Figure C-11 shows the locations of the traverses made in three separate areas within the
Deterrent Burning Ground.

Two ground conductivity anomalies are evident on Figure C-9 in the northwest and
northeast portions of the site (these are also shown on the summary map, Figure C-11).
The negative anomalies on Figure C-10 (labeled TC-N) are probably caused by metallic
debris either at the surface or buried close to the surface.

The most prominent anomaly on the summary map, Figure C-11, is a broad TC "high" in the
northwest portion of the study area. This feature is labeled TC-H1. Site records indicate
: that the high ground west of TC-H1 was excavated and subsequently backfilled with refuse.
. It is probable that TC-H1 is an anomaly created by the generation of electrically conductive
. leachate in groundwater. A second, less pronounced TC high is located in the northeastern
portion of the study area (labeled TC-H2). This anomaly is possibly related to the old

deterrent burning pit, but it is diffuse and thus not useful for locating test pits or borings.

GPR traverses were made in the northwestern corner and along the eastern flank of the
Deterrent Burning Ground (Figure C-11). Four anomalous zones were mapped (GPR-1,
GPR-2, GPR-3, and GPR-4). Anomalies GPR-1 and GPR-2 are similar in that they are
characterized by a distinct lack of reflections from subsurface strata. The reason for this is
not known, but could be related to past site activities. Anomalies GPR-3 and GPR-4 are
also similar to one another: they are characterized by shallow, moderate to strong
reflections common in landfills. Refuse typically retains moisture which generates electrically
conductive leachate, producing a large contrast in the electrical properties of subsurface
materials. ‘

C2.3 1949 Pit

A geophysical survey consisting of both magnetometer and GPR surveys was conducted at
the 1949 Pit at the Propellant Burning Ground. Prior to any magnetic measurements or
GPR profiling, a 260-by-600 foot survey area with a 20 foot grid spacing was established
using pin-flags, a compass, and a 100 foot tape. The survey grid was tied to the asphalt road
bordering the eastern edge of the study area (Figure C-12). Grid points along the edge of

. . W0039213CAPP 6853-12
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the road (Line 000) were marked accordingly at 50 foot intervals with orange spray paint.
Twenty foot intervals were marked on the road bordering the northern portion of the study
area.

The geophysical investigation consisted of two surveys. Magnetometer and GPR surveys
were used in conjunction with one another to help confirm the presence and location of
buried metallic objects and the presence of former excavations. Magnetometer data aids
in the detection of buried ferrous materials while GPR data helps to define the edges of
excavations and can also detect the presence of metallic objects. Analysis of historical
records and aerial photographs of the site from 1947 up to the present strongly suggested
that the 1949 Pit Area of the Propellant Burning Ground may be an area where significant
amounts of buried ferrous materials exist. A brief description of each survey follows.

For the magnetometer survey, an EDA Instruments Omni Plus Vertical Gradiometer was
utilized for data acquisition. A total of 434 magnetic station measurements were taken
within the pre-established 260 by 600 foot grid. Additionally, a magnetic base station was
established to monitor diurnal variations in the earth’s magnetic field. Base station readings
(Table C-3) were taken approximately once per hour during the course of the magnetometer
- survey. Base station values fall within the range of expected diurnal variation.

All magnetic data were recorded in the instrument’s internal data logger and down-loaded
to a personal computer at the conclusion of each field day. These data were compiled and
contoured using various computer applications software. Data evaluation was conducted in
the field both during the survey and after initial computer processing.

Results from the magnetometer survey are presented in the form of vertical gradient
contours (Figure C-13). Superimposed are surficial metallic objects encountered during the
survey. Surface metallic debris consisted primarily of crushed powder drums, fence cable,
and electrical cable. Based on the magnetic signature characterizing the site in Figure C-13,
the site was divided into two areas. Area 1 contains significant amounts of buried ferrous
materials. Area 2, on the other hand, is unlikely to contain any large quantities of buried
ferrous materials. A discussion of both areas follows.

Area 1. Figure C-13 illustrates the magnetic signature of the 1949 Pit. The area showing
the greatest concentration of magnetic anomalies was designated as Area 1. The magnetic
signature of Area 1 is indicative of significant amounts of ferrous materials buried
throughout this portion of the study area. These magnetic anomalies are found within a 500

- WO039213CAPP 6853-12
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TABLE C-3
BASE STATION VALUES
MAGNETOMETER SURVEY
AUGUST 21-22, 1990
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
Date Tive TFV!
08/21 17:54 §7318.5
08/21 18:19 57289.6
08/22 07:47 57152.8
08/22 08:47 §7168.9
08/22 09:17 §7166.5
08/22 10:42 §7165.6
08/22 11:34 57159.5

Total (magnetic) field value, in gammas.
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foot long by 80 to 100 foot wide corridor trending roughly north-south through the study
area.

Anomalies displaying the highest relative amplitudes are located in the northern portion of
Area 1. These anomalies encompass a roughly 80 by 120 foot area centered about the
Line 160, Position 420. Anomalies in this portion of Area 1 are coincident with the location
of what appears to be an asymmetrically-shaped burning ground pit (characterized by a dark
area haloed by a light photo-toned area) in 1949 aerial photographs of the site. Anomalies
at this location also correspond to the location of a prominent radar anomaly (RA-1) found
approximately 2 to 3 feet below ground surface (bgs).

Other magnetic anomalies detected throughout Area 1 correspond to ground scar and the
location of past landfilling activities observed in aerial photographs. The relative amplitudes
of magnetic anomalies found throughout the central and southern portions of Area 1 are
also indicative of significant amounts of buried ferrous materials.

The remainder of the site (Area 2) appears to have no significant magnetic anomalies.
Even. though portions of the area were found to have a steel cable fence, crushed powder
drums, and steel/aluminum electrical cable on the surface, these metals did not appear to
have an adverse effect on the resolution of buried metallic objects. Therefore, based on
these data and field observations, magnetic anomalies detected in this area are interpreted
to be a result of surficial metallic objects.

For the GPR survey a GSSI SIR System III GPR unit with a 500 MHz antenna was used
for profiling within the pre-established 260 by 600 foot grid. Based on magnetometer survey
results, GPR profiles were made perpendicular to the long axis of the area defined by the
magnetometer survey (Figure C-13). A total of 26 GPR traverses were made in a roughly
120 by 500 foot area. Analog strip chart recordings were analyzed and interpreted in the
field.

Based on the results of the magnetometer survey, Area 1 was chosen for further study using
GPR. A total of seven radar anomalies or anomalous areas (labeled as RA-#) were
identified and are outlined in Figure C-14. Table C-4 provides a listing of each identified
anomaly; its observed characteristics and relationship to magnetic anomalies. RA-1 is the
strongest reflector (2 to 3 feet bgs) encountered during the GPR survey and corresponds
directly to the area where the largest magnetic anomalies are observed. The signature of
this anomaly is consistent with a significant amount of buried ferrous materials and may be
indicative of a large tank or buried drums and/or other metallic objects. Other shaliow
anomalies displaying strong reflective characteristics include RA-3, 4, 6, and 7. The
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TABLE C-4

REMEDIAL INVESTIGATION

BADGER ARMY AMMUNITION PLANT

GROUND-PENETRATING RADAR ANOMALY CHARACTERISTICS

RADAR CORRESPONDENCE TO CHARACTERISTICS OF
ANOMALY  MAGNETIC ANOMALY  ANOMALIES/ANOMALOUS AREAS INTERPRETATION

RA-1 Yes Strong, narrow (=< 10 ft), Possible buried drum area
continuous reflector, 2-3 feet and/or high concentration of
bgs various metallic objects

RA-2 Yes Relatively weak, broad {20-80 Trench/pit area with
ft.) discontinuous reflectors, moderate concentrations of
extending 3-5 feet bgs various metallic objects

RA3 Yes Strong, relatively broad (=30 Trench/pit area containing
ft.) continuous reflector, high concentrations of
extending 1-3 feet bgs various metallic objects

RA-4 Yes Strong, féirly narrow (<20 ft.) Trench/pit area containing
continuous reflectors, 1-2 feet high concentrations of
bgs various metallic objects

RA-5 Yes Moderately strong, broad (60 ft.) Trench/pit area containing
discontinuous reflectors, high concentrations of
extending 3-5 feet bgs various metallic objects

RA-6 NO Strong, narrow (<10 ft.) May correspond to area of
continuous reflector, 1-2 feet concrete at surface
bgs

RA-7 Yes Strong, narrow (<10) Corresporids to area of

b e _—__—

continuous reflector, 1-2 feet
bgs

C-28
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signature of these anomalies is indicative of buried concrete with wire mesh or rebar. This
observation is consistent with the surficial presence of these materials in the vicinity of
RA-7.

The remaining anomalous areas, RA-2 and RA-5 (3 to 5+ feet deep), coincide with the
location of former possible landfilling activities. However, it should be noted that the radar
signature between these anomalies is slightly different. RA-2 is characterized by weak,
discontinuous reflectors whereas, RA-5 is characterized by moderately strong, discontinuous
reflectors. This may reflect a change in the types of waste contained in each area,
suggesting there may be a grater concentration of metals at RA-5. However, the difference
between FA-2 and FA-5 may be a function of geologic conditions such as soils having a
greater silt content. According to these data, the 1949 Pit area is approximately 400 feet
long and 20 to 80 feet wide.

Conclusions and Recommendations. As a result of the magnetometer and GPR surveys, the

following general conclusions can be made:

amounts of buried metallic objects found within a 500 foot long by 80 to
100 foot wide corridor trending north-south through the study area. Area 1
' radar anomalies suggest waste may extend deeper than three feet bgs.

. o Magnetic anomalies in Area 1 are interpreted to be the result of substantial

o Wastes buried in Area 1 may include concrete with rebar, buried drums and
building demolition debris. '
. Area 2 shows no significant magnetic anomalies suggesting that no

considerable amounts of buried metallic materials or debris exist in this area.

C-29
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DRILLING AND SOIL SAMPLING PROGRAM
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Field Data Records - Soil, Sediments,
and Surface Water
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Well Development Records
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Appendix D.1

Test Pit, Soil Boring, and Monitoring Wells Boring Logs
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TEST PIT LOGS

Boring Description Contractor Date Installed
Propellant Burning

Ground

PBT-90-01 ABB-ES 9/5/90
- PBT-90-02 ' ABB-ES 9/5/90
PBT-90-03 ABB-ES 9/5/90
PBT-90-04 ABB-ES 9/5/90
‘PBT-90-05 ABB-ES 9/5/90
PBT-90-06 ABB-ES 9/6/90
PBT-90-07 ABB-ES 9/6/90
PBT-90-08 ABB-ES 9/6/90
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fous dasle m\'“-ts, ) . L\J- |
5—7"1/1 e no+ Scd‘,
L - 25" C_"H Dk. ohve Q\
. SQ.H: \é. MQJ., {o \“\L‘)]P\NJ('.‘...
sY 2as/2
End
Perm @ 15 =21
TEST RESULTS
ATTERSERG LMITS | UNIT WEIGHTS | PARAMETERS
oEpTH [UB [T [Fec | wer | o fsousar T8 | T | commmeseon | SN et | sTauss
m-1$5
7.
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ASSOCIATES
SAMPLE LOG
prosect nave: Olin Eco fEwy  pare: w/ATAL PROJECT No:S4OR ®°
samrre Location: Ralbsbes Orapls Lossep evi_ MIEC sampe wo.: De-t
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
Pka“'o ) 3
P’)é” Mo Bra $"~4~‘ 5'H' Tep 1" 1o r\uaﬂv.s araaw-"«,
: lead sdemd | dead graur ete, Wld bogadlan
wl ‘5:\*' FrM -2t i Uu».\ mg..d l'jb\*—
L..?.@ colored 5:\\\.\ c,\a.a, celor )OYR Lf4tmoud)
(Dr‘j - DL:‘lt). QM a,'(_ ,6" Y ,oI‘LJMMA}
Bra C&Qa\ - S YRuly A Gl wand pakcl
ot 13", d Yecrcantd e bottom a#, Algy
. et presamct =y weatared srurd "‘F"'“’ l'/;.l:.x.
=as P -
B L0 - med Sa~d |
$Y3/M
End "
a— Z7erw\ /8"""2_3
TEST RESULTS
arversers Lars | uwr wents izg | STRENGTN mRrAmeTERS
DEPTH s | s | mots | wev mlm_ B G| e |commennon | covemon |70 5" | Graces
c-2° :
wu kY U BN




S ‘. - - “ . .

L3

2! . PR T .
DR o~ wr e ‘ .
o~ :
2 -,
> . ) : . .

. .

-

ASSOCIATES
SAMPLE LOG
PROVECT M:.Q.\.A_E.u?éEmL_* DATE: 7,/ ?/f‘;i ; prosecT w0 310K OO
sa s Locamion: Balloshes Crak 1oosen ovi_ W EC saume wo: BC-2,
oerTH SAMPLE CLASSIFICATION DESCRIPTION

| phote  To 1 (TLO))
«

o- 13 Sm Ben 51‘“‘3 SMA, 50&-0.\4‘\.-(' b'l‘&,(’,

Semd t s M‘HY ﬁ.\w.a--mc.é bv—*‘SM

< Somd f ‘?“"" 3,*@@1 o~ pm.A-—-JL.

g'- 22" ML (‘9.\1 ¢ bea cl%, s-.-JY,s:Hw/

) - ?rosu.t,o wp +o 2" | Soma 3.»»41 "3
woeatlaced . c_\..d o—d s.‘H\‘ sed octur
vt nm-ka“.bu rpo.‘\'d-u-s, St

bluk semd 573 natertad oF 1122070 am
rselated p.};l-\. Cl POALS Pt ;%GC.
2,5 YR 4[4 -clagpy st

E‘/D 5 Ya “/‘Q “So-mi‘s ‘p-l'c(—\
| SHR3/2 - cloy
Perm Oo-S"
TEST RESULTS
ATTERSERS LASTS UNIT WEIGHTS 3,3 STRENGTH MRAMETERS

c-%
! I

<18 1331 o7




’ ASSOCIATES
_ SAMPLE LOG
provect nawe: (i Eco JENV  oare: ?r/‘f,/ﬁ prosecT Mos 30K €2
s Locanion: Rallishos Coraelt, 1ossep ovi_ LIEG samrLe N0 _T3C -3
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
ﬁ\w“‘o T
;0‘3'9-“ mL Ben S;H’ \,.S/ (3 sond. Somae. H\oH'l.‘wq ?
: u,“}’\\mw wo..u\g laceeay . QQOLS@ ¢ /0
G 9% 4=, F"°- §-10" > s
Zorie, Frw Raete @ 20", A 1" Sﬂws&y
Zo~e @ /7Y, SY3/A
:.9:"-3.'5" 5“’\ . ‘ .
B““?S” "A ské % 5]’4'. L\j' rOOL @ &go.
?‘r‘ AN}‘-\.J' Q-—-c; lq‘a_,_( J a.a". R‘ . !
S Nishd;’S:”-m‘.ul, 5‘?({ 3/2
asu_a?ll C,L.
P-u.s“'.,‘ /olv. ben <FfF c,\a..a,, S
10w lagarng Sapeciatly i bk 5
STYRY/, '
TEST RESULTS
SaMPLE| ATTERSERS LMTS |  UNIT WEIGHTS EBE | sTRevaTH mnaneTERs
oo e o | e | wer | o Joomer] 38 1§ 8] o |omominon | cowmn [ises}oress

l

15x53 IR 4 WAy




ASSOCIATES
SAMPLE LOG
snovect nar Dt E2o/Eny  oare: 2/3/2Y provect w0 3Y0L. 80

sawre Locanion: Ralliskics Greele Looen o LIE G

]

SAMPLE NO.:_1SC.-Y

OEPTH SAMPLE CLASSIFICATION DESCRIPTION
phsto TOT
o- 13" Sp-sm 9,7-4,“,“;., 5,1!1 ad, soncd w5/
! abodoF leaves, twigs § woed plecey
Orgo*?cs decremias W/ szﬂ\. SYR3/
218 | sludge |Gy +o uh,u‘f:fh j»fw:{{jcd' |
. P& v
,S}uucl Jilaw , ot evs '
+¢fo:4 L-tl\a.w‘h- 7.2 7R 2/0
/8‘—_ /7" SP /” h\-l-d‘ es ;M,u’/sw' ﬂ"‘“"-
sand. S HRI/
/9"‘3“{" C/./ Gra | 56#" C,d.ﬁ N/SM 3:”‘. Szw:.ﬂly
weatlered 1" 7,\4.\'41 preee @38 ",
j- y ] 1.5- ?Q‘;/O
Y- 27 m Gy, silly sod wf groed. 2.5 4R 4/o
END -
TEST RESULTS
arrensene Laats | unr weients i‘g_ STRENGTH PARAMETERS
M7 |
139"} 637 43,0

ns

[

" P—— pr——— q—1 —

r———n m fanman J. 2




ASSOCIATES
SAMPLE LOG
PROJECT m‘m e &/20/4 proJECT NO: 3402 ®°
sawree Locamon: Rallicbrc bk, 1omen ey W EQ same wo: B -S
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
P‘u‘lo ITA >
'0' '3” C’L Dl( 3 cl:j -Br“ Q. l‘{—\s C-'Q.d_ w/ AWML
Pee','> Loat 3" blk color twerestny
seil feels M‘Lmu, olote .
sYa.S/A
'3._“," C—H B\k ug,,- P‘& St\{'\( C.[Q.g' -BGQ'OM,-
~1" sdwr-:b-d Rseis preiet Lot
:‘Nd.a\, '“'\O—vs &LQ\#&.—. LWPW 4’&‘*\&#’.
End 2.5Y2/>
TEST RESULTS
ATTERBERS LTS UNIT WEIGHTS §3§ [ STRENGTH marAmeTERS
DEPTH [ierrs [iimers | “moex | wer | oav feovwr ¥ 5| oot | cocrwranion | covemon TRSTC" | Grages
m-.3 :
:,6"57-‘/ 34.3

3s./
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x SAMPLE LOG |
. : provecT Name: (L DATE 2,/ ’,I g4 ovect no: 240Z. %2
'~ SAMPLE LOCATION: WS H o WIEQ saume wo.: _I3P=(
; DEPTH SAMPLE CLASSIFICATION DESCRIPTION -
phite T3 30

O-(0 SW
Bea Cs C)-f-rw._ So——d.

12 YR 4y

! w/ te . jrmﬂ_

/000 3/

P“3(““’\ St -0"

jo-36" | cL-mu @n“ Pra ,C-..-.; eg_-:amj ) s,-&},sa!\%
| . ¢

e sy

TEST RESULTS
SaMpLE| ATTERSERG LmaTS UNIT WEIGHTS g 385 STRENGTH PARAMETERS
OePTH | P | e | ver | omv Jooomrr| 28 | 85 | Toer | oumenton | oo |'aaere | ereces

-312s]30 | 74




< :lf.‘i‘ R
ERLH
oot

ASSOCIATES
SAMPLE LOG
pnovect nave: i, Eco /Eny  pare: Z/>/24 pROJECT No:_34B &2
s e Locsrion: Dallisties Bad Loasep ev: WFEG SAMPLE No.:__SP- 2
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
Phete TDe
o~-9" ML
. " ]y ~-brn s-,“’ u/ NQ_[_.a_ .
Rae*'s *‘Bnﬁ«yl\ | ?~L'LN~Q .5-5’2,5'/,
q'.'g&“ C,(— OIL~':)¢‘»‘\IN¢1 S{‘:M 5.‘“\, d‘"d-
Phundt C\... Meele gpaes, Yo
Leoks like corbon 7 '
EnD
TEST RESULTS
aTTERsERe LaATS | unmm wemHTs !33 | STRENGTM MRAMETERS
m%mwmmlm ¥ 5] o | commeesicn | covmmon A" | ‘armans

39.4




ASSOCIATES
SAMPLE LOG |
provect nave: Olin_ Eco /Env _ oare: provecT N0: S 70X O°
SAMPLE LocATion: 4w 1s7:¢ S Fanp 1oosep oy L) E 0 sawpe v 3 2°-3
OEPTH SAMPLE am»u lrEzzcmm'um

-Bp'3 was (‘e‘l‘o:n\u( kw‘!’ no{'
\oﬁecl dee o low sa.mple.

fecovery . Qh‘_em;ca.[ ""‘“'1‘” wWos
nod ‘Performzdle;\q\eh Somple.
BP-4 was obkamed Lrom o
_B-.“:s'l-ns Pond 1u # . \}Tc'.vx'.{'

°£ _“'\k“s ‘oco.l?or\ as a FCPIO-GQMCA{',

(2204

TEST RESULTS
saupLe] arversene Lars | unm weionts Eu[ ___ STRENGTM mamAweTERs




1 d
N b -
-
. -
£

e ASSOCIATES *
S SAMPLE LOG
PROVECT m:Wmn= bf:a,[!‘/ prOVECT No: 220 8. OO l-
SAMPLE LOCATION: Lt LOGGED BY: wFe SaMPLE NO.:_ 3 P—Y
OEPTH SAMPLE CLASSIFICATION OESCRIPTION [
Ptt.o&‘n IBo l
, ? \
o-8" et o\.ubm. very seft C'l“d |
satueikron, Feds 1L J’e,ﬂe. [
T\LE Ll.l-i |'\pl‘\v\‘(’ o +°P 'i SO—PI‘ 3.‘7' B/L
4 | ; r
=-19 ha 5’\&34_, Blk “J ello 5,“'4'8-1 . Im*"—"'"“-’q
| e~ (9 JLa..areJ. dwﬁ‘nz ex*'ro.c.‘f'.‘o-n. i
. 4.5Y /0
19''-33" Slv.:l.g_;., Blkfoive bran wmerble d c.la.j /5/*43,4.
clog T B ST as/z — 25420
TEST RESULTS
sawpLe| arTERsEre Laars | uw weiGnTs E B2 STRENGTH PARAMETERS
DEPTH s [emrs | moes | wer | onv  Joouwmar E 8] Toe | couneneron | comemon |7t | Traaas




ASSOCIATES
SAMPLE LOG

provect naue: Qlin Tn /By oare: 7)1 /24 srovecT o S708.S°

sawer Locarion:Ballsctoes B d Loosen ey 1IFA saMPLE NO.:_ B PSS

SAMPLE CLASSIFICATION DESCRIPTION

B2 plete (9

Sladger | Black color in wpper pert

. | ke
cp\,,_._,r,__}. ‘fo o/u‘ brﬁ u/ H

e 'H'La..s 2r. ('A.occ/a/{z Pjé’:f
T +M£’ 5&-4—u.f‘¢.t_d f V. S
b fses.

P uppar Po-t-" )f"'mf-"

Co_lcf when mixed 25720

TEST RESULTS

UNIT WEIGHTS

wer | oy IWEE .gg-.—%—




srovect nane: Olin Eeo [Eny omv_&[ﬁ-i,LL‘?{

ASSOCIATES
SAMPLE LOG

saweLs Locxmion: Pallistics Pand omeo v LIEQ, SAMPLE NO.: S =
_

PLLO{.D IA ZZ‘/
+ 5"‘“-‘3-4-« S'I‘TewéeJ A/L,—?rq.y '5/““1'?""

‘0 ~%"

QO‘or 7S YR 3‘/ o QMO?S"‘)

shell bgﬁam &m?’er’. Twen

Yeanslere d to slal L\ Tukhe .ca-r-_ |

'h*a.f\-s (L) r"".

RESULTS
saere] arversene Laars | uwr weouts B8l omovmn meamerens
OEPTH |GV PLARTCTRATHETY | wey | omv [souwer E8| Tor | coumeanion | covemon | 7505" | ‘sraeas

provecT No:_390K.9° [

[
l

-




ASSOCIATES
SAMPLE LOG
- PROVECT Nm:ﬁ_L.n_'—;:.,LEALL e & 100/ €4 PROJECT NO.:_31OR.©°
! sawrz Location: Rallichcs Poad 1 oosen i LWIFG sampLE No.: RP-T
. DEPTH SAMPLE CLASSIFIC/TION DESCRIPTION
‘ Pule T

Sa.upl co ”et'l'sc( w/ clam sLe”

bo Hom ...-.mple.r Deyp tW about 27,
s""\P(t ‘h—o..df—«rcé ‘(‘e SLN.‘L T«,JAL-QO'(

re-ea% Por-‘

Grgﬂ - le S&+u~bu4‘¢4— 5(‘*4—8%

O-g"t S\kéj@ SN” 5*'f ro /ex“‘\.&\-& G;
cloedte Puu.nj.
Ens sYa.5/

TEST RESULTS
saMpLE| ATTERSERG LTS UNIT WEIGHTS gg .5 STRENGTH PARAMETERS

lg—_
mmomlmmmm wet PR E—— §3SL;;¢' UNGONPWED | couasron mm
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.
m o

ASSOCIATES
SAMPLE LOG

SAMPLE LOCATION: wosseo oy LAJEC  saume wo: Spilee

DEPTH SAMPLE CLASSIFICATION DESCRIPTION

TD1b

%0“(4‘( Sm Dk. brn 3(‘”‘\\ -6;\.\,.__ bo-~l.
| '17' graved. 59 3/
G""lg“ SP A YQMMP‘JL\ Bra IUH\PC&H'M -C.\,q._,

$°-¢L, S onate _-H'\t"\ avh"\.‘ ba_c(a‘
Boatram 2" dorlier ten & o Hled,

T Lo 1!‘&»:—4.1 .

ND '
TEST RESULTS
SAMPLE| ATTERBERG LMITS UNIT WEIGHTS ¥.3|  sTeewetn manameveRs
e [ [ | e | vt | o lw{g R A Tl -l ety




a2 13" T asYyfa

Yolloo brn sy Lo sad.
Sors olv. -yea s.“h\! 2o Tt
sepomatr Ol Fla semd,

/0 YR 4 Jy
D
EnD
TEST RESULTS
SAMPLE] CTTEROERG LTS | emans 53 STRENGTH PARAMETERS

TR RNy e T T ek e

r
K ASSOCIATES
-~ SAMPLE LOG
mc?uua,&h'_w_ﬁﬁ.[&.%= 2/z/e4 proveCT Mo 0% 2 [
saw e Locanion:_Controf Ao d Lomseo er: W E& awre w0 Seile 2
oEPTH SAMPLE CLASSIFICATION DESCRIPTION [
| P‘\n"‘b D ’
o-/ SMm Dk. bra s.'H".’ f.\vq. Soed W/ -
T 3ra.v<)~. 7 5/2 ]
I —,7” SP l{w&w - j:)m\ M:L\,_,._ -Z.\-J. Sﬁ-——cl.
Tr- ‘a—.~+ “ ‘9 o
- - Tohel T Fong
43| sm Ron Solhy L 157 sseod peee [




m -

ASSOCIATES
SAMPLE LOG
provecT Name: (2 DATE : 7,/3,/}‘4 pROvECT N0 _THOK. O
SAMPLE LOCATION: od _Lossep e IE G sampLE No.:_Sake 3
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
D15
le

0-'9*. . SM Dk ben ~ ben 5?")’? Froa Sed
. .DQC p PQD“G q”-
4™ SY34

'&-'9 SF B"'\. (\’Qﬂwrst«> ‘Q\\v-n_.wsv\?-Cor'»\
Sewd , T'r.jra.vd. Boe s: 1t 0u
‘ *ep l“, {O Yns('/lo _
S P DT I N

W elads” ‘E\r olv. bra it condais
SO c(z.(é_ IDV'Q"'/‘(

/

t
>
o~

| TEST RESULTS
SAMPLE| ATTERSERG LMMITS UNIT WEIGHTS is STRENGTH PARAMETERS
e [ P [ s | ver | o [oovmrr| 85 | B°8 | Toer | ceem | comwee ['murs | avne:




WW:WMW 7,/3,12‘{

ASSOCIATES

SAMPLE LOG
provect no:_3 10 L.

suwns Locanon:_Contred Ped Lomeo wvi__u) £G saurLr vo:_Spailee &
ogrFTH SAMPLE CLASSIFICATION DESCRIPTION
phote =04
o- 8" Sm kBen. frow se—d p s:lt, o/ roots .
f sY36-
*_ al | S P V;ﬁw.‘s(« brn, TN Ccrr'm Lo —d .
g -2 XTI s

S

Sra. s'c"‘\.\ C‘\\N‘_ 50«-—\4,

12"« 13" |
' Y Yla
Al N
’3“- 2@” SP VQ,)L %)i’sL\. ;3""\ U.v\‘.-.Cor--\ Sl e d,
; Sar M 3r1»¢£ prece . o 9 ".
En io‘fﬁ‘/&
TEST RESULTS
ATTERSERG LMTS UNIT WEIGHTS ¥,.8 STRENGTH PARAMETERS
oo [ e [ame | wer | oer oo | §8 | 6°8 [ T | Somenmt, | memn [y ['erne:

—— .y




ASSOCIATES
SAMPLE LOG
provect name: O, Eco /ENV  pare: 2/3/84 provecT wo: _340%.9°
sawwz Locamon: Lontred Pend omeo oy WEe saure wo: Spike
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
| TDIN
lo-g" mL DX ben selt § Fone se—d Abd
: " reots i ‘\‘ep &', 2")-‘{3/1
g-9'7“ 5P ‘Y)-Qﬂw ben ,‘AV\\ACCF._“—- 'C:\'\g Sowd.
" 'a;;,v c(:l rv\bH\o& ‘51"\ S?H'a
/0YR 7/y
N
TEST RESULTS
[ Jousme] srrensens Lsars UNIT WEIGHTS ] STRENGTH PARAMETERS
oo [ P | s | wer | oev_[soumar i"g'ﬁ'—m coann |'taes” | ‘erina




@1 Bas by g hg
T ‘.',r‘.' ]
Jea

Ry

‘ASSOCIATES
SAMPLE LOG
provect name: Olin Eeo f€uy  pare: 7,[1,11‘4 PROVECT N0 2408 2°
saws Location: Sontrel Pord tomepevi_ WEG sawme wo.: Saile ¢
OEPTH SAMPLE CLASSIFICATION ' DESCRIPTION
| T-O
;O -"I m(“ Dl bfv\ Sll{’. TOF 3“ ONa Sa.*’wrd('d,
: ' 3" " ~or Sa-*'u-\.a.'l'm- 5"1'1'5/2
b's,’" Sm O‘U. ﬁ"\‘ C-NJ So—véw/ +{‘,3r0\]d.
Belone 9" oy '/q“ |u;,~u'$ ; 4\; dv bea
SAH' g no 3(‘&\:#.&. {‘{5— !
End
TEST RESULTS
T || N e e

.y | e B |




g

ASSOCIATES
SAMPLE LOG
PROVECT m:ﬂ‘_*_ﬁa.,z.ﬂu_ DATE: 2=/ proJECT N0 3404 OO
sawne Locanion: Controd Pad Loasen ev: WEG sampLE NO.: SPi N e
0EPTH SAMPLE CLASSIFICATION DESCRIPTION

O~ 4" sm -

U

ND

Pleto T 010

Dk c‘r‘i'-\:rn Lo cnd med w /

Sovat s:H‘. /'Hbu.—-gl.....ﬁ- or%o—-?;
Plh\i‘ debres,  SYQIT /o

j‘r\-"k“\ Q“-«-—L so-.i, Akwéﬂj
Cie roals T cs 2omd, sy3/s

TEST RESULTS
SAMPLE| ATTERSERG LTS UNIT WEIGHTS ¥ ____;_Wmm
OEPTH [Lams [mrrs | woex | wer | oav feoumar g§8§ TEe | counuasion | cowemon |55 ¢% | ‘Sreane




e ——
3 .

ASSOCIATES
SAMPLE LOG
PROVECT M‘QL‘AEQ.L&U oare_7/2 /24 proecT wo; 320299
saers Locaman:Contrel Pond oo ey LIES smime no: Spile ¥ |
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
| . phite T oy
o-6% | 5P Cry ben £ ommed sed wif abealok |

3«‘0-85 ,""u\‘js, ¢ o‘“-u.r Qrante p‘u‘" vo:(&“r
Tr. qraced. sY3/(

TEST RESULTS
SAMPLE| ATTERSERG LMTS UNIT WEIGHTS }E §8§ STRENGTH PARAMETERS
25| °w

DEPTH [LIOWO [PLASTIC JPLASTICITY wer oav |wouwar




—

—

TSR

&

| ] auverrvee
s -y Y]
o LSk
- L e .

v i ASSOCIATES
SAMPLE LOG
provect nave: Olin _ ECO/ENY pare:_6-29- 84 provecT w0 3708.90
SAMPLE LOCATION: LOGGED BY: PS‘J SAMPLE no.:FQ-'/
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
Phode TA-20 @)
o0 -2" = Sand , fire arained, medium broan(257€ s7¢)
o Yrace s 14 ) %" thick sf/*, Seem af 2°
2- s_’ Sqm), Line reined  |[¢ h 5@:4)1([0}"6/3\
5P trace of Sp/f' ,Qo,ojﬂbefs
S-IO" ML ? -S;l+ ?" ”‘CJ;UM "&{Jl'sl\' Lra«)h , .g.‘)(.‘,‘;/‘/
.l and quly (S YR 3/4) -
10~ 14 SM Sand | coarse o fine ;
ine ) medium pedefls) -
| b,:,‘::dn (7-S.VQ3/17‘_)’SMQ” arq,ﬁ_( z,f/c,,\
427" 5P Sand
| arse )lo )C»\e Medj TN // =}
trace silt, sc‘#ucg {ibers 7enAre
A‘H»e.rbe,fa Pcm (V"/
Perm Samp’& 20.‘ oy '

TEST RESULTS

SAMPLE{ ATTERBERG LMITS

STRENGTH PARAMETERS

DEPTH [LIOWD [PLASTIC [PLASTICITY
unes | uwrrs | woex

'§s§ Bl i, b PR SR

W AL




ASSOCIATES
SAMPLE LOG
PROJECT NAME: Qll‘ﬂ &o/ﬂl DATE : 7 -', 'g"/ PROJECT NO.: 3‘/0&00
sawpLE LocaTion: El ne ek oo PSS samme no: _FC -2
OEPTH SAMPLE CLASSIFICATION DESCRIPTION
| | . Phole T CC
RTLER B oL Sl.//', dark brocsn (10YRY/)) with
;0 Y straw Noﬁ/ Qbusl snai | shells,
o orgenic smell , sa « rae )
4'wfo o Sy 1+, black (725YEYD) with strong orgenic.
S»\e/i, a IiH/e sub a;\aul-}- 02 | ot
ba'Ham P */race Sa"d/ Sa‘urq*le/:prm
AN R ML S| 7“/ med | um gray ~broan (0 YK-?/;)/

17°-23" GHM

Sandy , with a fa scatlerd mottles,
-Plr‘m,,sqlérq:/-eJ ’

C‘J*mozf' medium amy -b rown (IOYES/I)’

‘Ch\e. do Coarse '\e.);secl, s«é & r c./cf‘ Yo

Subrounc/ecl, with some s,/1T anc/.s‘anc{/
friable ,5a7‘urq'/¢:/

SQr\J/ daf‘/L bnown CSVK:’S/' )/ {:A&

Jo coerse r‘C‘-.'fACd, with some si/F
and subrounded arayel, we

Aldecbera pen S-95

TEST RgSULTS

UNIT WEIGHTS 8.5 STRENGTH PARAMETERS
E 883 ng———mﬂb TPOTVE




ASSOCIATES
SAMPLE LOG

provect nave: Din Ean/Fuy  oare CA2/pY

savere Location: Eiaal (reek  Losep ovi_ W FC

N

SAMPLE CLASSIFICATION

DESCRIPTION

Pheto TH27

DI«. brown s;[‘r UJ/ SO~ Cs'v\b 54--4,
Cross bedded @ 2-3" ™ Q‘-ea_.-n Lrne §

.Sp-v\cl vein ...o/ _ peu&r POJM ‘%,“ &z
5T a.s/ ) ' '

X C(QM fn- (s $O~—V\.&. '/g“ Peu&f
F-&Mé/‘!— ot {cp % 2o, %" Pou&—\,

paldat ot /0" TLi. 2ome @ /67 Contais
So% b6 pani. plisk . 2T VIR

Olimt ben +a bleck 5,-/#7 Lo Somd
w/ tr cs se—d fo L grav, o 2''V. near

shurdro, YRS/

TEST RESULTS

UNIT WEIGHTS

wer

===




ASSOCIATES
SAMPLE LOG
PROJECT ng.Ln_EqZEnuL_ DATE : o 7/!/&‘{ prosecT no: YO R°°
sawre ocamion: Eiaed Crelt  rossen ovi_ LIEC, sampLE No.:_EC =Y
ODEPTH SAMPLE CLASSIFICATION DESCRIPTION
?l«o"% TBa9
@s qlc CL DlL jﬂl b‘-“ 5{-1.C<c j:ll')_t Clﬂa, Ld/ SO
Whsemd. Fews rools, 725/
I T
-2 | am DK ben .Si4 OMJ SojwcL w/ T 5&0. |
CR TV
Fuo
TEST RESULTS .
e e




v———

ASSOCIATES ]'

SAMPLE LOG

PROJECT m-.QLLn..Ae.ZE&L _é,éﬂf‘/ prosecT No.:_SY0%.%° |

SAMPLE LOCATION:
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